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UMEROUS studies of the thera- 

peutic effects of cortisone and 
adrenocorticotropin in a variety of dis- 
eases have been published in the past 
two years. In most of these reports 
the majority of the subjects were 
adults, or, where a group of patients 
consisted largely of children, the em- 
phasis has been placed on the single 
disease entity studied.’* Since both 
corticotropin and cortisone are now 
available for therapy and since there 
is every indication that the use of these 
agents will become widespread, it was 
felt that a report of the experience 
gained from the use of corticotropin in 
the management of a number of dis- 
eases occurring in children might be 
of interest. 


MATERIALS AND METHODS 


Twenty-eight hospitalized patients 
were treated with corticotropin between 
January and December, 1950. The 
data for each patient regarding the 
age, sex, diagnosis, length of treatment 
and the dosage administered, and the 
clinical response are summarized in 
Table I. Two preparations of corti- 
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cotropin were used, arbitrarily desig- 
nated preparations A and C. Both were 
prepared from hog anterior pituitary 
powder by the methods described by 
Astwood, Raben, and Payne.”* Prep- 
aration A was found to be approxi- 
mately twice as active per unit of 
weight as the Armour reference stand- 
ard La-l-A as judged by animal assay 
and by clinical effects; preparation C 
was a purified corticoptropin of poten- 
cy approximately fifteen times that of 
preparation A.”* In adults as well 
as in children, these preparations have 
been found to produce the same clini- 
eal, therapeutic, and side effects, except 
that local reactions at the site of injec- 
tions induced by preparation A have 
not been seen when preparation C was 
used. Corticotropin was given subcu- 
taneously every six to eight hours. The 
daily dosage of preparation A was 
generally 15 to 40 mg., and of prepara- 
tion C, 0.75 to 3 mg. A diet with 
moderately low-salt content was gen- 
erally imposed while the patients re- 
ceived therapy. Determinations of the 
serum sodium, potassium, blood eosino- 
philes, and urinary 17-ketosteroids 


*The anterior pituitary powder and some 
of the preparation A used in this study were 
generously supplied by Dr. David Klein of the 
Wilson Laboratories, Chicago, Ill Most of 
the preparation A and all of the preparation C 
were prepared by Dr. E. B. Astwood and his 
associates in the Ziskind Laboratories 
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TABLE I. SUMMARY OF THE THERAPEUTIC EFFECTS OF CORTICOTROPIN 
ON VARIOUS DISEASES IN CHILDREN 





“MAXIMUM 


DAILY DOSE 


AGE PREP.| PREP. 


DIAGNOSIS (YR.) | SEX | 


( MG.) 


A Cc 


TOTAL 
DOSE 
| (MG.) 


| DURA- 
TION OF | 
TREAT- 
MENT 
(DAYS) 


DOSE 


INTER- 


VAL 
( HR.) 


EF- 


FECT* 





Lympathiec leucemia 5 M 
Lympathie leucemia 5 F 


Lympathie leucemia 
ymy 


Lympathie leucemia 


Lympathie leucemia 
Lympathie leucemia 


Acute rheumatic fever 
Chorea 

Chorea 

Rheumatoid arthritis 
Rheumatoid arthritis 


Asthma 
Asthma 


Asthma 

Nephrosis 

Nephrosis 

Nephrosis 

Acute nephritis 

Subacute glomerulo- 
nephritis 

Chronic glomerulo- 
nephritis 

Nonthrombocytopenic 
purpura 

Nonthrombocytopenic 
purpura 

Thrombocytopenic 
purpura 

Thrombocytopenic 
purpura 

Dermatitis venenata 

Eczema 

Hepatolenticular degen- 
eration (Wilson’s 
disease ) 

Polymyositis 


*The clinical response to therapy is indicated by numbers as follows: 0 
slight improvement; 1-2 = moderate improvement; 2 = marked improvement. 
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were performed on a number of pa- 
tients in addition to the usual labora- 
tory studies appropriate to each dis- 
ease. 

I. LEUCEMIA 


Six children ranging in age from 3 
to 5 years were treated for subacute 
lymphatic leucemia with preparation 
A in a dosage of 5 to 10 mg. every six 
to eight hours. The total dosage ranged 
from 280 to 2,285 mg. with duration of 
treatment varying from 7 to 109 days. 
All children showed improvement dur- 
ing the first course of treatment. The 
response to therapy with corticotropin 
was characterized by a prompt de- 
crease in the fever, an increase in ap- 
petite, strength, and a sense of general 
well-being. There was a noticeable de- 
crease in the size of the lymph nodes, 
liver, and spleen. Smears of the periph- 
eral blood also reflected improve- 
ment and a remission was demonstrable 
in the bone marrow in five cases. The 


improvement noted in the peripheral 
blood was accompanied by a decrease 


in the total white count, an increase in 
reticulocytes, platelets, and granulo- 
eytes together with the disappearance 
of lymphoblasts. Evidence of hemato- 
logic improvement was frequently not 
manifest until two to three weeks after 
institution of therapy. After therapy 
had been discontinued relapse occurred 
in all patients at intervals varying from 
six to sixteen weeks. 

Five of the six children received sub- 
sequent courses of therapy and three 
of these children failed to respond to 
a second course of treatment. In one 
of those treated almost continuously, 
the disease progressed and she eventu- 
ally died. Two patients improved dur- 
ing a second course, but only one re- 
sponded to a degree comparable to that 
resulting from the first course of treat- 
ment. Five of the patients treated are 
now dead, and the sole surviving pa- 
tient (L. S.) is now suffering a relapse. 

The duration of illness in this group 
of patients from time of onset to death 
was as follows: C. C. 11 months; R. B. 
7 months; R. G. 18 months; B. T. 13 
months; D. M. 11 months; L. S. 11 
months to date. 
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One patient, L. S., had been treated 
with two courses of therapy with a 
good response on each occasion and 
has subsequently been treated with 
aminopterin. 


Rk. G. This 3-year-old white male 
child was first admitted to the Boston 
Floating Hospital on Feb. 10, 1949, 
because of black and blue spots over 
the body. In addition he showed exten- 
sive petechial hemorrhages of the face, 
trunk, and extremities. There were 
palpably enlarged cervical, axillary, 
inguinal, and epitrochlear lymph 
glands. An apical systolic murmur 
was audible. The spleen was palpable 
2 em. below the level of the umbilicus, 
and the liver 8 em. below the right 
costal margin. The white blood cell 
count was 34,100 with a differential of 
polys 1 per cent, lymphocytes 60 per 
cent, myelocytes 2 per cent, and blast 
forms 37 per cent. The blood platelet 
count was 59,240. The hemoglobin was 
11 Gm. per cent. The bone marrow 
corroborated the clinical impression of 
subacute lymphatic leucemia. The pa- 
tient was given blood transfusions and 
treated with aminopterin, following 
which there was a remission with dis- 
appearance of blast forms from the 
bone marrow. He left the hospital on 
March 13, 1949, and continued to take 
aminopterin. 

He was admitted for the second time 
on Jan. 30, 1950. He did well during 
periods while taking aminopterin, but 
this had to be discontinued occasionally 
because of reduced platelets. However, 
one week prior to entry he developed a 
respiratory infection and many pur- 
puriec spots appeared over the lower 
extremities and forearms; subconjunc- 
tival hemorrhages and large cervical 
lymph nodes were also noted. The 
spleen was palpable 8 em. below the 
left costal margin and the liver 2 em. 
below the right costal margin. The 
red blood cell count was 2.81 million, 
the hemoglobin 8.7 Gm. per cent, the 
white blood cell count 16,700, and the 
smear showed 85 per cent blast forms; 
the platelet count was 72,380. The 
bone marrow revealed 93 per cent blast 
forms. The patient was given a salt- 
free diet and treated with preparation 
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A, in a dose of 10 mg. every six hours. 
After one week of therapy the red 
blood cell count was 1.6 million, the 
hemoglobin 4.8 Gm. per cent, the retic- 
ulocytes 1 per cent, the platelets 16,- 
200, and the white blood cell count 
1,600 with polys 6 per cent, lympho- 
cytes 72 per cent, and blast forms 22 
per cent. A transfusion was given two 
weeks after instituting corticotropin 
therapy. The blood picture began to 
improve and no blast forms were noted 
in the peripheral blood. His general 
condition improved considerably. 
Three weeks after the start of corti- 
eotropin therapy the red blood cell 
count was 3.5 million, the hemoglobin 
10 Gm. per cent, the reticulocytes 3.3 
per cent, the platelets 296,000, and the 
white blood cell count 3,400, with polys 
43 per cent, lymphocytes 47 per cent, 
and monocytes 10 per cent. Four weeks 
after the start of therapy, the patient’s 
general condition had improved greatly 
and there was a weight gain of 2.4 kilo- 
grams. His face had become round. 
He left the hospital on March 14, 1950. 


The patient was admitted for the 
third time on April 14, 1950, because 
of an upper respiratory infection and 


reappearance of ecchymoses. The 
spleen was palpable 8 em. below the 
left costal margin and the liver 10 em. 
below the right costal margin. The 
peripheral blood showed 54 per cent 
blast forms and the bone marrow 82 
per cent blast forms. A second course 
of corticotropin was started in a dose 
of 10 mg. of preparation A every eight 
hours. He failed to respond and after 
discharge on June 6, 1950, was treated 
with aminopterin despite which he died 
one month later, eighteen months after 
the onset of the disease. 
Il. RHEUMATIC DISEASE 

This group of children was composed 
of one case of acute rheumatic fever, 
two eases of Sydenham’s chorea, and 
two cases of rheumatoid arthritis. 

R. S. This patient, suffering from 
acute rheumatic fever, was a 13-year- 
old boy who complained of joint pains 
and fever of four weeks’ duration. 
Examination of the heart revealed a 
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grade 3 systolic murmur and an apical 
mid-diastolic murmur. The joint pains 
disappeared after a few days of therapy 
with preparation A in a dosage of 20 
mg. every eight hours. Treatment was 
continued for twenty-nine days, dur- 
ing which time he gained 2.7 kilograms 
in weight, his sense of general well- 
being improved markedly, the murmur 
became less intense, and the blood sedi- 
mentation rate dropped from 68 mm. 
per hour at the start of treatment to 
26 mm. per hour on the fifteenth day 
and subsequently to normal. There 
was no evidence of congestive failure 
at any time during the illness. Since 
discharge six months ago, this patient 
has remained completely free of symp- 
toms. The apical! diastolic murmur has 
disappeared, the systolic murmur has 
diminished in intensity, and the blood 
sedimentation rate has remained nor- 
mal. 

The two patients treated for chorea 
showed progressive improvement with- 
in a few days after institution of treat- 
ment as evidenced by improvement in 
speech, writing, ability to feed them- 
selves, and disappearance of ‘‘hung- 
up’’ or sustained knee jerks through- 
out the period of treatment. 


J. F. This 12-year-old boy was first 
admitted on Dee. 5, 1949, because of 
purposeless movements of the extremi- 
ties of two months’ duration. The 
mother had had chorea at 11 and 13 
vears of age with no residual. In 
April, 1949, or eight months prior to 
the first admission, the patient com- 
plained of pains in the muscles and 
joints of both legs but no swelling of 
the joints was noted. One month later 
a diagnosis of rheumatie fever was 
made. Two months prior to entry it 
was noted that he could not hold a 
book to read, that he could not sit still, 
and was finally unable to feed himself. 
He was found to have a daily elevation 
in temperature to 37.8° C. The diag- 
nosis of chorea was made and bed rest 
and phenobarbital were prescribed. As 
he failed to improve he was admitted 
to The Boston Floating Hospital. He 
was found to be a well-developed and 
well-nourished white boy with pur- 
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poseless movements of all extremities. 
Facial grimaces were marked. The 
grip was intermittent and weak. The 
knee jerks were of the ‘‘hung-up’’ or 
sustained type. There was slight inter- 
ference with speech. There was a grade 
1 systolic murmur heard best at the 
apex. The red blood cell count was 
3.69 million, the hemoglobin 11.7 per 
cent, and the white blood cell count 
5,200 with a differential of polys 49 per 
cent, lymphocytes 37 per cent, band 
forms 2 per cent, monocytes 5 per cent, 
and eosinophiles 7 per cent. The blood 
sedimentation rate was 2 mm. in one 
hour. An x-ray film of the chest 
showed a prominence of the pulmonary 
artery with slight vascular congestion. 
The electrocardiogram was normal. 
Phenobarbital and Dilantin were in- 
effective in controlling symptoms. After 
leaving the hospital on Jan. 11, 1950, 
he continued to use Dilantin and pheno- 
barbital. Following a prolonged con- 


valescence the choreiform movements 
disappeared, but nine months later he 
again began to show purposeless move- 


ments of the hands, arms, lower extrem- 
ities, and at times of the whole body, 
and he was therefore readmitted to the 
hospital on Oct. 14, 1950. He could 
hardly sit still, his limbs and body be- 
ing almost constantly in motion. He 
could not hold anything in his hands 
nor could he feed himself. There were 
numerous bruises on his extremities 
which had resulted from striking them 
against the bed. Speech showed moder- 
ate interference. The smile was fleet- 
ing. The grip was weak and of the 
intermittent type. The knee jerks 
were of the ‘‘hung-up’’ type. He could 
not write his name. After a brief trial 
of therapy with phenobarbital without 
improvement, the patient was given 
preparation C, 1 mg. every six hours. 
Definite improvement was noted after 
five days and phenobarbital and Dilan- 
tin were then discontinued. After ten 
days of treatment the patient was up 
and about and the purposeless move- 
ments had almost completely disap- 
peared. The dosage was gradually de- 
creased and finally discontinued after 
fourteen days of treatment. He has 
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remained well to date, five months after 
discharge. 

The two children with rheumatoid 
arthritis showed a definite response as 
manifested by a decrease in the swell- 
ing of the involved joints, an increase 
in appetite, an improvement in the 
sense of general well-being, and a de- 
crease in fever. However, one of them, 
L. L., failed to show complete relief of 
symptoms or signs of activity, perhaps 
due to insufficient dosage. The other 
patient, M. S., responded well to treat- 
ment initially but then again ran a 
spiking temperature which returned to 
normal when the dose was increased 
subsequently. Both of these children 
following completion of therapy and 
discharge from the hospital have en- 
joyed a complete remission of symp- 
toms of eight and two months’ dura- 
tion, respectively. 


IIf. 


The three children in this group were 
suffering from prolonged status asth- 
maticus which no longer responded to 
the usual therapeutic drugs. They all 
improved within twenty-four hours of 
the institution of therapy with corti- 
eotropin. Dyspnea, orthopnea, and 
wheezing were relieved, and after treat- 
ment was stopped symptoms remained 
in abeyance for from 3 to 120 days. 
Other medication, such as aminophyl- 
line, epinephrine, and ephedrine, was 
discontinued within a few days of start- 
ing therapy. One 9-month-old infant 
who had suffered since the age of 3 
months from asthmatic bronchitis, 
which had become refractory to epi- 
nephrine, showed improvement on a 
dosage of 5 mg. of preparation A given 
four times a day. However, on the 
second day of treatment, when his 
weight had increased from 7.3 to 7.8 
kilograms, he had a generalized con- 
vulsion, which necessitated discontinu- 
ance of treatment. However, for the 
following three days he was asympto- 
matic and when symptoms recurred 
they were controllable with epineph- 
rine. Fourteen days after corti- 
cotropin was discontinued, he again 


ASTHMA 
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had status asthmaticus and no longer 
responded to epinephrine. Corticotro- 
pin was again given in a smaller dos- 
age, 5 mg. twice a day, with a good 
response. 

The course of a 9-year-old boy, N. C., 
is illustrated in Fig. 1. This patient 
received three separate periods of corti- 
eotropin therapy, with good response 
on each oceasion. 
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and was clinically worse. The blood 
pressure remained within normal 
limits. The blood nonprotein nitrogen 
rose from a normal level to 71 mg. per 
cent; the elevated serum cholesterol 
remained unaffected. The patient con- 
tinued to become more edematous and 
gained 2.7 kilograms. Fifteen days 
after treatment was discontinued, an 
abdominal paracentesis was performed 
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Fig. 1.—Response of patient 


IV. RENAL DISEASE 

Three children, ranging in age from 
29 months to 10 years, were treated 
for the nephrotic state. 


D. W. 
year-old 


One of these patients, a 10- 
boy, had had _ generalized 
edema almost continuously for five 
months. Preparation A was adminis- 
tered in a dosage of 30 mg. per day, 
but after five days treatment was dis- 
continued because he became drowsy 


N. 


2 4 16 26 30 
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Cc. to corticotropin therapy. 


with removal of 6,500 ec. of fluid. 
Diuresis followed and five days after 
paracentesis, the nonprotein nitrogen 
became normal and the serum protein, 
which prior to treatment had been 3.5 
Gm. per cent with an A/G ratio of 
1.0/2.5, dropped to 2.8 Gm. per cent 
with an A/G ratio of 1.9/0.9.  Al- 
though at the time of treatment the 
patient showed little response to thera- 
py, in retrospect it seemed that the 
subsequent rather favorable course may 
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have been related to the previous treat- 
ment. 


J. J. The second patient, a 4-year- 
old girl who had had frequent hospital 
admissions because of generalized 
edema, developed a diuresis on the 
twelfth day of a _ twenty-seven-day 
course of treatment and lost 4.5 kilo- 
grams in weight. The total serum 
protein prior to treatment had been 
3.8 Gm. per cent with an A/G ratio 
of 1.0/2.8 and after treatment it was 
4.8 Gm. per cent with an A/G ratio of 
1.7/3.1. The nonprotein nitrogen rose 
to 73 mg. per cent on tlie sixth day of 
treatment but fell to normal after 
therapy was stopped. Urinalysis prior 
to treatment revealed a trace of al- 
bumin, 7 white blood cells in every 
field, and fine granular casts. After 
treatment the urinary findings were es- 
sentially unchanged. It was considered 
that this child had a good response to 
therapy. The child has remained free 
of edema to date. 


J. A. The third patient was a 32- 


month-old boy presenting the charac- 
teristic picture of nephrosis with gen- 
eralized anasarea of three months’ dur- 


ation. He was first admitted to the 
Boston Floating Hospital on Sept. 21, 
1950, at 29 months of age because of 
puffiness of the eyelids of three weeks’ 
duration and swelling of the legs and 
abdomen of three days’ duration. He 
was a well-developed, pale child with 
moderate edema of the eyelids. The 
heart and lungs were normal. The 
abdomen was protuberant and shifting 
dullness was easily demonstrable. The 
nonprotein nitrogen was 33 mg. per 
cent; the total protein was 4.0 Gm. per 
eent, with albumin 0.7 Gm. per cent 
and globulin 3.3 Gm. per cent. The 
serum cholesterol was 421 mg. per cent. 
Repeated urinalyses revealed a faint 
trace of albumin and occasional white 
cells. He was treated with a salt-free, 
high-protein diet and bed rest, and on 
this regime within nine days he lost 
2.0 kilograms. An Addis count on the 
sixth day revealed 400,000 casts, 200,- 
000 red blood cells, and 2,000,000 white 
blood cells. At the time of discharge 
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on Oct. 4, 1950, he was edema-free but 
the cholesterol, total protein, and re- 
versal of A/G ratio had remained un- 
changed. 

He was readmitted on Dee. 25, 1950, 
because of puffiness of the eyelids, 
swelling of the abdomen, scrotum, 
penis, and feet of one week’s duration, 
accompanied by cough and wheezing. 
Urinary output had diminished during 
the week prior to entry and repeated 
urinalyses had shown 4 plus albumin. 
Physical examination revealed an alert, 
active boy with generalized edema and 
waxy pallor of the skin. His weight 
was 18.1 kilograms. Moist rales were 
heard at both lung bases. The abdomen 
was protuberant and a fluid wave was 
present. Albuminuria was 4 plus. The 
total protein was 3.1 Gm. per cent, al- 
bumin 0.5 Gm. per cent, globulin 2.6 
Gm. per cent, the nonprotein nitrogen 
was 35 mg. per cent and the cholesterol 
had increased to 782 mg. per cent. 
Therapy with preparation C was 
started in a dose of 0.25 mg. every six 
hours. On the third day of treatment, 
he developed a pharyngitis with tem- 
perature of 39.5° C. which was treated 
with penicillin and cleared promptly. 
On the fifteenth hospital day after nine 
days of treatment, the patient became 
markedly drowsy and his weight had 
increased to 18.7 kilograms. Corti- 
cotropin was discontinued and there 
promptly followed a diuresis with a 
loss of over 4.6 kilograms in weight. 
Edema almost completely disappeared. 
At the time of discharge on Jan. 16, 
1951, the patient was active and alert 
and he weighed 14.1 kilograms. The 
total protein was 4.6 Gm. per cent, 
albumin 1.3 Gm. per cent, and globulin 
3.3 Gm. per cent. The cholesterol was 
490 mg. per cent. Albuminuria was 
1 plus. 


V. GLOMERULONEPHRITIS 


M. C. In the case of this patient 
with acute glomerulonephritis, corti- 
coptropin was begun when the disease 
seemed to be subsiding spontaneously 
as judged by the falling blood pressure 
and improvement in the urine sedi- 
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ment. The course of convalescence was 
apparently unaffected by therapy. The 
patient made a complete clinical re- 
covery. 

Two patients were treated for 
chronic glomerulonephritis. The con- 
dition of both became worse during 
therapy, and in one, treatment was dis- 
continued after eleven days because of 
marked increase in hypertension and 
azotemia. The nonprotein nitrogen 
rose from 160 to 450 mg. per cent with 
exacerbation of uremic symptoms. This 
patient, 7. D., died 1 week after treat- 
ment was stopped. The second patient, 
S. B., developed pulmonary edema and 
convulsions after nine days of treat- 
ment with comparatively small doses. 
VI. 

Because of the improvement noted in 
allergie conditions treated with corti- 
eotropin, two children suffering from 


nonthromboeytopenie vascular purpura 
were treated. 


D. F. One patient, a boy of 3 years 
of age, had severe vascular anaphylac- 
toid purpura of the nonthrombopenic 
type with associated glomerular in- 
volvement. The abdominal symptoms 
were promptly relieved and the cutan- 
eous hemorrhagic manifestations sub- 
sided quickly. Urinary abnormalities 
reflecting the glomerulonephritis re- 
mained unchanged. Mild abdominal 
symptoms and petechial manifestations 
reappeared after the cessation of thera- 
py but regressed spontaneously in a 
short time. To date (eight months 
following therapy) there has been no 
recurrence of the purpura. The details 
of this ease have been published else- 
where.® 


D. O. The second patient, a boy 
aged 334 years, was admitted because 
of the purpura. The red blood cell 
count on admission was 3.5 million, the 
hemoglobin 10.9 gm. per cent, the white 
blood cell count 8,000, with 1 per cent 
band forms, 62 per cent adult polys, 32 
per cent lymphocytes, and 5 per cent 
monocytes. The platelet count ranged 
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between 200,000 to 250,000. The bleed- 
ing and clotting times were 45 seconds 
and 4 minutes, respectively. He was 
treated with preparation C, 0.5 mg. 
three times a day, with prompt im- 
provement in his condition; no more 
lesions developed after therapy was dis- 
continued. 


VII. THROMBOCYTOPENIC PURPURA 


Two patients were treated. One, 
K. H., showed no change in her con- 
dition during a course of treatment 
lasting two weeks. Subsequently she 
had a splenectomy with prompt im- 
provement. The other patient, J. J., 
was treated for four days and then 
therapy was discontinued because of 
the development of hypertension. There 
was no improvement in her condition. 
She then had a splenectomy and micro- 
scopic examination of the spleen re- 
vealed tuberculosis. There were no 
other foci of tuberculosis found despite 
a careful search. 


VIII. 


E. S8., a patient suffering from der- 
matitis venenata, caused by contact 
with poison sumac, who had failed to 
respond to therapy with antihistamines, 
ealeium lactate, and local medication, 
respond to corticotropin within twenty- 
four hours. By the fourth day the 
skin eruption had cleared markedly 
and the patient was free of symptoms. 
No relapse occurred when therapy was 
discontinued. A 12-year-old girl, J. C., 
with a history of chronic eczema since 
the age of 4 months, was treated with 
a good response as evidenced by almost 
complete clearing of the skin lesions to 
a degree never experienced since the 
onset of the condition. However, one 
week after treatment was discontinued, 
she suffered a relapse with reappear- 
ance of skin lesions and itching similar 
to that experienced prior to therapy. 
Subsequently the condition of the skin 
again improved with the exception of 
occasional itching and oozing of the 
skin lesions, 


SKIN DISEASES 
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IX. 


A ease of Wilson’s disease and an- 
other of polymyositis failed to show 
improvement during corticotropin 
therapy. 


MISCELLANEOUS 


SIDE EFFECTS OF THERAPY 


The side effects attendant upon the 
administration of corticotropin and of 
cortisone have been described in a num- 
ber of reports,’® ™'? and include cer- 
tain features usually associated with 
Cushing’s syndrome, such as hyper- 
tension, round flushed face, striae, acne, 
hirsutism, glycosuria, retention of sodi- 
um and water, and hypokalemie alkalo- 
sis. Other side effects which have been 
noted to occur with variable frequency 
in the treatment of adult patients® 
have been insomnia, increased appetite, 
weakness, headache, sweating, nervous- 
ness, and euphoria. In the present 
study the undesirable side effects which 
have been encountered have been hyper- 
tension, convulsions, the development 
of a Cushing’s facies, and rarely acne 
and hirsutism. Several children devel- 
oped transitory elevation of the blood 
pressure during treatment which made 
discontinuation of therapy advisable 
for one or two days, and in one instance 
(that of a patient 20 months of age 
suffering from thrombocytopenic pur- 
pura) the rise was so marked 
(200/120) that corticotropin therapy 
was abandoned. In each case cessation 
of treatment resulted in a prompt fall 
in the blood pressure to the pretreat- 
ment value. Convulsions occurred in 
three patients. One of these, the only 
patient who was not on a low-salt diet, 
had a precipitous increase in weight 
preceding the seizure. Convulsions oc- 
eurred also in a 4-year-old child with 
leucemia and in a 13-year-old girl with 
subacute glomerulonephritis. In the 
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latter case, convulsions were associated 
with fluid retention and pulmonary 
edema. In the former, no obvious 
mechanism was noted. The seizures 
subsided promptly on discontinuing 
medication and in two of the cases re- 
sumption of treatment after a few days 
at a lower dose was not associated with 
any untoward reaction. Convulsions 
consequent to the administration of 
cortisone have been described.** Many 
of the children treated for more than 
one or two weeks exhibited quite strik- 
ing rounding of face. This usually per- 
sisted for several weeks after treatment 
was discontinued. Edema was not en- 
countered in this series of cases in 
contrast to the frequent occurrence of 
fluid retention among adults receiving 
similar treatment.® The salt restriction 
imposed was probably largely respon- 
sible for the absence of significant 
edema. Acne and mild hirsutism were 
noted only in three patients who had 
been treated for the longest periods 
with the largest doses. Of the other 
side effects, increased appetite was fre- 
quently seen, especially in acutely ill 
patients with asthma or leucemia as 
their symptoms became controlled. The 
appetite was often of great magnitude 
and the patients would eat two dinners 
and kept clamoring for food almost 
constantly. Insomnia, euphoria, and 
other psychological manifestations were 
not noted. 

The administration of preparation 
A in some eases caused the appearance 
at the injection site of red, indurated, 
tender areas, which disappeared slow- 
ly. 

DISCUSSION 


These observations indicate that cor- 
ticotropin is a useful therapeutic agent 
in the management of rheumatic fever, 
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Sydenham’s chorea, rheumatoid arth- 
ritis, bronchial asthma, the nephrotic 
syndrome, and allergic disorders of the 
skin and blood vessels, such as eczema, 
dermatitis venenata, and anaphylactoid 
purpura. Its beneficial effects in some 
eases of acute and subacute lymphatic 
leucemia, while often remarkable, were 
unfortunately of a temporary nature. 
In acute and chronic glomeruloneph- 
ritis, thrombocytopenic purpura, 
Wilson’s and polymyositis 
favorable effects were not observed. It 
would appear that in all except self- 
limited diseases, such as drug reactions 
and certain cases of rheumatic fever, 
relapse at a varying interval after ces- 
sation of therapy may be expected. 
Our experience would indicate that cor- 
ticotropin may be given to children 
with no more risk than that entailed 
by the administration of other thera- 
peutic agents. A moderately low-salt 
diet and a daily record of body weight 
and blood pressure are indicated dur- 
ing the period of treatment so that 
further salt restriction or reduction in 
the dose of corticotropin may be in- 
stituted if these values show an exces- 
sive rise. For this reason administra- 
tion should probably be confined to 
hospitalized patients or to those who 
may be under similar close observation. 


disease, 


Our experience has not indicated that 
the adrenals of children are less respon- 
sive to stimulation than those of adults, 
or that gonadotropins need to be given 
to insure adequate adrenal response."* 
The optimal dose of corticotropin has 
not been determined, but it would ap- 
pear that the dosage required is more 
dependent upon the nature of the dis- 
ease than upon the age or weight of 
the patient." A daily dosage of 15 to 
60 mg. of preparation A has been ef- 
fective. Administration every six to 
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eight hours was chosen as the usual 
schedule from results obtained in pre- 
liminary studies in adult patients. The 
most useful guide to adequacy of dos- 
age has been the clinical response. Un- 
like the situation in adults, a rise in 
the urinary excretion of 17-ketosteroids 
has in general been very small, even 
when the presence of Cushing’s facies, 
aene, clinical response, and eosinopenia 
indicated an adequate adrenal gland 
response to the administered hormone. 


SUMMARY 


Twenty-eight children were treated 
with corticotropin. Favorable results 
were obtained in bronchial asthma, non- 
thrombocytopenic purpura, dermatitis 
venenata, rheumatic fever, Sydenham’s 
chorea, rheumatoid arthritis, and the 
nephrotic state. The course of subacute 
lymphatie leucemia was only tempor- 
arily modified. Beneficial results were 
not obtained in glomerulonephritis, 
Wilson’s disease, polymyositis, and 
thrombocytopenic purpura. 

The major untoward effects observed 
as a consequence of therapy were con- 
vulsions and hypertension. 


Corticotropin represents a valuable 
and relatively safe addition to the 
therapy of a number of serious diseases 
of children. 


The authors are grateful to Dr. E. B. 
Astwood and Dr. James Marvin Baty for 
their many helpful suggestions and their 
interest in this study. 
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MIXED ADRENAL DISEASE OF INFANCY 


ALFRED G. KNupson, Jr., M.D. 
Los ANGELES, CALIF. 


N RECENT years growing atten- 

tion has been given to a syndrome 
occurring in infaney and consisting 
of adrenocortical insufficiency, pseudo- 
sexual precoc- 
Symp- 
toms of cortical insufficiency appear 
in the first weeks of life and inelude 
persistent and vomiting, 
visible peristaltic patterns, dehydra- 
tion, acidosis, weight loss, circulatory 
collapse with cyanosis, and, in the 
absence of appropriate’ therapy, 
death. The females are congenital 
pseudohermaphrodites. Although the 
males appear sexually normal during 
the first few months, signs of sexual 
precocity then develop. Increased 
rate of somatic precocious 
puberty, premature closure of epiph- 
yses, and ultimate short stature may 
be expected if life be prolonged by 
treatment of the adrenocortical insuf- 
ficiency. The syndrome has been re- 
ported in several occa- 
sions. 

The purpose of this report is to of- 
fer a theory regarding the etiology 
and pathogenesis of mixed adrenal 
disease, together with a brief discus- 
clinieal diagnosis and 


hermaphroditism or 


ity, and adrenal hyperplasia. 


projectile 


growth, 


siblings on 


sion of its 
treatment. 


SUMMARY OF LITERATURE 


The first understoood cases of mixed 
adrenal disease were reported by But- 
ler and associates’ in 1939 and by Wil- 

From the Department of Research, Chil- 
dren's Hospital of Los Angeles and the De- 


partment of Pediatrics, School of Medicine, 
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kins and collaborators? in 1940, al- 
though a few eases of infants dying 
with classical symptoms and dem- 
onstrating adrenal hyperplasia at au- 
topsy had been reported sporadically 
before then.*** Since then clinically 
diagnosed and treated cases have been 
reported by several observers,® © * * 
% 10, 11,12 while pathological studies 
have been presented by others.** ** 
516,17 The uniformity of clinical 
and pathological findings in the lit- 
erature is quite remarkable and cer- 
tainly justifies the establishment of 
mixed adrenal disease as a distinct 
entity. 

The pathological physiology has 
been studied with regard to hormone 
and electrolyte changes particularly. 
Gardner and co-workers,"* in a report 
of follow-up in the original case of 
Butler and associates,t summarized 
these changes as follows: 


1. Salt-water hormone. There was 
urinary loss of sodium and chloride 
which was corrected by the admin- 
istration of DCA and salt, indicat- 
ing at least relative deficiency of the 
salt-water hormone. 

2. ‘‘S-F-N’’ hormone. The urinary 
excretion of 11-oxycorticosteroids was 
found to be normal. Glucose and in- 
sulin tolerance tests were also nor- 
mal. 

3. Androgens. The urinary excre- 
tion of 17-ketosteroids was increased, 
with further increase around the age 
of 7 years when precocious puberty 
occurred. The gross chromatographic 
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pattern of these steroids was abnor- 
mal, suggesting qualitative as well as 
quantitative variation from normal. 

4. ACTH. The administration of 
methyl testosterone depressed the 
urinary output of 17-ketosteroids and 
1l-oxyeorticosteroids, a change in- 
terpreted by the authors as com- 
patible with, but not diagnostic of, 
excessive intrinsic ACTH production. 

Barnett and MeNamara’ found 
that DCA restored the serum potas- 
sium level to normal by increasing its 
shift to intracellular fluid rather than 
by inereasing its renal excretion. It 
was suggested that salt-water hor- 
mone is only relatively deficient, per- 
haps due to the interference of 17- 
ketosteroids in its mediation. This 
latter point was investigated also by 
Lewis and associates,’*? who demon- 
strated that the simultaneous admin- 
istration of DCA and ACTH caused 
increased urinary excretion of sodium 
along with inereased 11-oxycortico- 
steroid and 17-ketosteroid excretion. 
The suggestion was made that an ab- 
normal adrenal hormone was pres- 
ent, producing a relative deficiency 
of the salt-water hormone. For this 
reason bilateral adrenalectomy was 
performed with apparent resultant 
improvement, although, interestingly, 
with the development of pigmentation 
of the skin. Unfortunately the pa- 
tient died subsequently from a se- 
vere infection. 


CASE REPORTS 


Within the past eight years eleven 
eases of mixed adrenal disease, oc- 
eurring in eight families, have been 
observed at Children’s Hospital. Of 
these cases five patients are still liv- 
ing and under treatment. Their his- 
tories and findings are presented 
briefly. 


MIXED ADRENAL DISEASE OF INFANCY 


Family 1 


This family ineluded normal, 
healthy, American-born Caucasian 
parents with no known consanguinity 
in their background. The mother had 
two normal pregnancies, both result- 
ing in affected infants (Cases 1 and 
2). Subsequently, the parents de- 
cided to adopt a child rather than 
risk a third mishap. 


Case 1.—C. H., a female pseudo- 
hermaphrodite, was first seen Jan. 21, 
1943, at the age of 2 weeks, because 
of foreeful vomiting, anorexia, and 
weight loss from the first week of life. 
Her birth weight was 8 pounds, 13 
ounces. 

Malnutrition, dehydration, _ bile 
vomiting, and intestinal patterning 
were present. She resembled a male 
with hypospadias and eryptorchidism. 

Intestinal stenosis was suspected, 
but no obstruction could be demon- 
strated at surgery. She continued to 


vomit, developed circulatory collapse 
and died suddenly at the age of six 


weeks. 

Autopsy revealed grossly enlarged 
adrenals, small kidneys, and female 
pseudohermaphroditism. The adre- 
nals weighed 15 grams together and 
were convoluted, suggesting cerebral 
cortex (Fig. 1). Microscopically, the 
adrenals resembled those of a new- 
born infant. The zona reticularis 
was very prominent, being larger in 
size than the zona fasciculata, while 
the zona glomerulosa was quite nar- 
row. The predominating cell in the 
zona reticularis was large, had faintly 
acidophilic cytoplasm, and a round 
vesicular nucleus with one or two nu- 
cleoli. Other cells in the zona reticu- 
laris were smaller, with more acido- 
philie eytoplasm and darker, more 
homogeneous nuclei (Fig. 2). 

The kidneys weighed 20 grams to- 
gether (normal for age, 37 grams), 
but appeared normal! microscopi- 
eally. Normal ovaries, tubes, uterus, 
and cervix were found. The vagina 
was imperforate externally, but 
joined the urethra to form a uro- 
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ase 1).—Kidneys and adrenals. The adrenals together weighed 15 grams; the 
kidneys together, 20 grams. 


(Case 1).—Adrenal cortex. The reticular zone has retained its fetal characteristics. 
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genital sinus (Fig. 3). This sinus 
opened at the base of a large clitoris 
which had a well-formed prepuce and 
a small blind dimple distally, in the 
usual position of the externa] ureth- 
ral meatus in the glans penis. The 
labia majora were large and wrinkled, 
resembling a scrotum. 


Fig. 3 (Case 1).—Urogenital tract. 
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Laboratory data included serum 
bicarbonate 5 meq. per liter, chloride 
94 meq. per liter, and plasma non- 
protein nitrogen 54 mg. per 100 ml. 

In view of the findings in the sib- 
ling, adrenal hyperplasia was sus- 
pected but its functional significance 
with regard to cortical insufficiency 


The urethra and vagina join to form a urogenital sinus 


which opens under a hypertrophic clitoris. 


Case 2.—C. H., a female pseudoher- 
maphrodite, was first seen March 26, 
1946, at the age of 5 weeks because of 
increasingly severe vomiting since 
birth. She weighed 5 pounds, 15 
ounces at birth. 

She was lethargic, ashen gray, de- 
hydrated, and malnourished. She 
was described as a male with hypo- 
spadias and eryptorchidism. 


was not realized. Her condition did 
improve temporarily when saline was 
given parenterally, but she died in 
collapse with cyanosis three days 
after admission. 

The autopsy findings were almost 
identical with those in Case 1. The 
kidneys were again small, weighing 
18 grams together (normal for age, 
32 grams). The adrenals weighed 15 
grams together. 
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Family 2 


This family ineluded normal, 
healthy American-born Caucasian 
parents with no known consanguinity 
in their background. The mother had 
three normal pregnancies, resulting 
in one normal female and two af- 
fected infants (Cases 3 and 4). 


Case 3.—D. G., a female pseudo- 
hermaphrodite, was first seen Nov. 24, 
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1945, at the age of 3 months because 
of vomiting and diarrhea from the first 
week of life. She weighed 7 pounds, 
6 ounces at birth. 

She was noted to be dehydrated 
and malnourished. She was described 
as a male with hypospadias and erypt- 
orchidism. 

No definite diagnosis was made al- 
though urinary tract pathology was 
eonsidered. Laboratory data _ in- 
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cluded serum bicarbonate 22 meq. per 
liter, chloride 82 meq. per liter, and 
plasma nonprotein nitrogen 31 and 
48 mg. per 100 ml. She continued to 
vomit and became dehydrated despite 
the administration of parenteral 
fluids. She expired at the age of 4 
months following an episode of col- 
lapse and cyanosis. 

Autopsy revealed large adrenals 
and female pseudohermaphroditism. 
The adrenals together weighed 18 
grams and resembled those of Case 1, 
both grossly and microscopically. The 
genital tract was similar also except 
that no urogenital sinus was demon- 
strated. 


Case 4.—J. G., a female pseudoher- 
maphrodite, was first seen Aug. 30, 
1950, at the age of 7 weeks because 
of progressive projectile vomiting 
from the age of 2 weeks. Pyloric 
stenosis had been diagnosed at an- 
other hospital, but surgical explora- 
tion at the age of 1 month failed to 
substantiate the impression. Vomit- 
ing subsided temporarily but re- 
curred just prior to admission and the 
infant developed cireulatory collapse 
and eyanosis which responded to 
parenteral saline and adrenocortical 
extract. 

She ‘was malnourished and dehy- 
drated. Her external genitalia were 
identical with those of her affected 
sibling. Cystoscopic examination was 
unsuccessful. 

A diagnosis of mixed adrenal] dis- 
ease was made. Laboratory data in- 
cluded serum bicarbonate 12 meq. per 
liter, chloride 102 per liter, sodium 
139 meq. per liter, and potassium 7.0 
meq. per liter, plasma nonprotein 
nitrogen 41 mg. per 100 ¢.c¢., serum 
cholesterol 64 mg. per 100 ¢.c., and 
fasting blood sugar 147 mg. per cent. 
(These values were obtained after 
treatment was begun.) The urinary 
excretion of 17-ketosteroids was 2.8 
mg. in twenty-four hours. 

Treatment was begun with the ad- 
dition of 3.0 Gm. of salt to her daily 
intake and with the intramuscular 
administration of 2.0 mg. DCA daily. 
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Vomiting quickly diminished and 
ceased after two to three weeks, 
weight gain occurred, and the infant 
was discharged at the age of 10 
weeks. She has remained asympto- 
matic and at the age of 5 months is 
growing and developing normally, as 
shown by her growth curve (Fig. 4). 
Cystoscopy and probably abdominal 
exploration will be undertaken at a 
later date to verify the sex. 


Family 3 


This family included normal, 
healthy American-born Caucasian 
parents of Jewish extraction with 
no known consanguinity in their 
background. The mother had three 
normal pregnancies, resulting in two 
normal male infants and one af- 
fected female infant (Case 5). 


Case 5.—J. F., a female pseudoher- 
maphrodite, was first seen Sept. 8, 
1947, at the age of 10 days, because of 
frequent vomiting, anorexia, and list- 
lessness from birth. Her birth weight 
was unknown. 

Dehydration, circulatory collapse, 
and cyanosis were present on admis- 
sion and death occurred very shortly 
thereafter. She was described as a 
male with hypospadias and eryptor- 
chidism. 

Autopsy revealed findings similar 
to those of Case 1. The adrenals to- 
gether weighed 12 grams. The kid- 
neys together weighed 14 grams (nor- 
mal for age, 30 grams). An interest- 
ing finding was tissue closely resem- 
bling epididymis near the ovary. 
Near the cervix was tissue resembling 
prostate. 


Family 4 


This family included normal, 
healthy American-born Caucasian 
parents with no known consanguinity 
in their background. The mother had 
two normal] pregnancies, resulting in 
two affected infants (Cases 6 and 7). 


Case 6.—M. K., a female pseudo- 
hermaphrodite, was first seen Feb. 14, 
1948, at the age of 5 weeks because 
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Fig. 5 (Case 6).—External genitalia. Abundant pubic hair, well-formed prepuce, enlarged 
clitoris and labia majora in a female pseudohermaphrodite. 


Fig. 6 (Case 6).—Ovary. Numerous cells of the type found in the reticular zone of the adrenal 
cortex are present. 
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of forceful vomiting of a few days’ 
duration. She weighed 7 pounds, 
6 ounces at birth. 

Examination revealed mild dehy- 
dration. She was described as a fe- 
male with a large clitoris, prepuce, 
and serotal-like labia majora. Her 
vagina was not imperforate. 

Laboratory data included serum 
chloride 89 meq. per liter, sodium 132 
meq. per liter, and potassium 7.4 meq. 
per liter, plasma nonprotein nitrogen 
40 mg. per 100 ml., fasting blood 
sugar 99 mg. per 100 ml., and urinary 
excretion of 17-ketosteroids 5.1 mg. in 
twenty-four hours. These findings 
confirmed the impression of mixed 
adrenal disease. 

Treatment consisted of salt 6.0 Gm. 
and DCA 0.5 mg. daily. Considerable 
improvement occurred, but vomiting 
never ceased entirely. Pubie hair de- 
veloped after a few months (Fig. 5). 
At the age of 10 months, while teeth- 
ing, she refused salt, became rapidly 
worse, developed circulatory collapse, 
and died within twenty-four hours. 

Autopsy revealed large adrenals 
and female pseudohermaphroditism. 
The adrenals weighed 26 grams to- 
gether. The kidneys were normal. 
One ovary contained nests of cells 
similar to those found in the reticular 
zone of the adrenal cortex (Fig. 6). 
The urethra opened behind the clito- 
ris along the anterior vaginal wall. 


Case 7.—T. K., a male infant, was 
first seen July 17, 1950, at the age of 
11 days, because of poor feeding, re- 
current vomiting, weight loss, and leth- 
argy. He weighed 8 pounds, 7% 
ounces at birth. 

Examination revealed dehydration, 
malnutrition, and faint cireumoral 
cyanosis. His heart sounds were dis- 
tant and the heart rate was 90. In- 
testinal patterning was present. The 
genitalia were normal infantile male, 
the testes being descerided and of nor- 
mal size. 

The diagnosis of mixed adrenal 
disease was made. Laboratory data 
included serum bicarbonate 12 meq. 
per liter, chloride 94 meq. per liter, 
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sodium 131 meq. per liter, potassium 
7.7 meq. per liter, cholesterol 61 mg. 
per cent, plasma nonprotein nitrogen 
62 mg. per cent (later 30 mg. per 
cent), and urinary excretion of 17- 
ketosteroids 7.4 mg. in twenty-four 
hours. X-rays of the chest revealed 
a small heart (Fig. 7). The electro- 
cardiogram showed elevated T waves 
and increased S waves, changes con- 
sidered to be secondary to increased 
serum potassium. 


(Case 7).—Chest x-ray. Note the 


small size of the heart. 


Fig. 7 


Treatment with salt 5.0 Gm. and 
DCA 2.0 mg. daily produced cessa- 
tion of vomiting, rapid weight gain, 
and return to good health (Fig. 4). 
He was discharged at the age of 2 
months and has remained well since. 
At the age of 4 months he was noticed 
to be developing abnormal amounts 
of facial and pubie hair. His penis 
was not enlarged, however. 


Family 5 


This family included normal, 
healthy American-born Caucasian 
parents of Jewish extraction with no 
known consanguinity in their back- 
ground. The mother had two normal 
pregnancies, resulting in one normal 
female and one affected infant (Case 
8). 
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Case 8.*—F. W., a female pseudo- 
hermaphrodite, was first seen Feb. 27, 
1949, at the age of 3 months. She 
weighed 7 pounds, 8 ounces at birth. 
Projectile vomiting began at the age 
of 6 weeks, and adrenal insufficiency 
was diagnosed at another hospital. 
She was transferred for the establish- 
ment of therapy. 

Examination revealed a thin, de- 
hydrated, infant who was described 
as a male with hypospadias and un- 
descended testes. 

Laboratory data included serum bi- 
carbonate 18 meq. per liter, chloride 
105 meq. per liter, sodium 132 meq. 
per liter, potassium 5.9 meq. per liter, 
and plasma nonprotein nitrogen 19 
mg. per 100 ml. (These values were 
obtained after treatment was begun.) 

Treatment was begun with salt 5.0 
Gm. and DCA 2.0 mg. daily. Cessa- 
tion of vomiting and good weight 
gain ensued. DCA was gradually 
reduced until she was 21 months old, 
when it was discontinued. She has 
grown and developed normally mean- 
while (Fig. 4). Cystoscopy and ab- 
dominal exploration are being con- 
sidered to verify the sex. 


Family 6 


This family included normal, 
healthy American-born Caucasian 
parents with no known consanguin- 
ity in their background. The mother 
had three normal pregnancies, result- 
ing in two unaffected infants and one 
affected infant (Case 9). Of the two 
former, one, a female, died at an- 
other hospital in early infaney with 
aspiration atelectasis, but without 
genital or adrenal abnormality. 


Case 9.—R. E., a male infant, was 
first seen June 14, 1949, at the age of 
2 weeks, because of vomiting, ano- 
rexia, and listlessness of three days’ 
duration. 

Examination showed a desperately 
ill, eyanotie, limp, dehydrated in- 
fant. Some gastric peristaltic waves 
were noted. The genitalia were nor- 
mal infantile male. 


*This case is included by courtesy of Dr. 
Barnett Lipson. 
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Laboratory data included serum bi- 
carbonate 4 meq. per liter and chlo- 
ride 106 meq. per liter. 

The diagnosis of sepsis was made 
but never verified. He responded 
well to parenteral fluids, but relapse 
oceurred on their withdrawal. Dur- 
ing his terminal episode of cyanosis, 
collapse, and irregular respiration, 
adrenal insufficiency was diagnosed; 
but the infant expired before appro- 
priate studies and therapy could be 
performed. He was then 5 weeks old. 

Autopsy revealed adrenals weigh- 
ing 24 grams together, their appear- 
ance being as in those above. Normal 
kidneys, testes, vasa deferentia, sem- 
inal vesicles, prostate, and external 
genitalia were found. 


Family 7 


This family ineluded normal, 
healthy American-born Negro parents 
with no known consanguinity in their 
background. The mother had three 
normal pregnancies, resulting in two 
normal males and one affected infant 
(Case 10). 


Case 10.—J. J., a male infant, was 
first seen Jan. 20, 1950, at the age of 
2 months, because of vomiting and 
poor weight gain for one month. He 
weighed 6 pounds, 8 ounces at birth. 

Examination revealed a critically 
ill, dehydrated infant with shallow, 
rapid respirations. His penis seemed 
large. 

Laboratory data included serum bi- 
earbonate 8 meq. per liter, plasma 
nonprotein nitrogen 37 mg. per 100 
ml., and fasting blood sugar 90 mg. 
per 100 ml. The diagnosis of mixed 
adrenal disease was suspected at that 
time but not proved. 

After initial improvement with 
parenteral fluids and adrenocortical 
extract, vomiting recurred, and he 
continued to gain weight very slowly. 
At the age of 6 months his testes were 
found to be quite small. Laboratory 
data then revealed serum bicarbonate 
21 meq. per liter, chloride 80 meq. 
per liter, sodium 139 meq. per liter, 
potassium 5.6 meq. per liter, choles- 
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terol 67 mg. per 100 ml., fasting blood 
sugar 100 mg. per 100 ml., plasma 
nonprotein nitrogen 35 mg. per 100 
ml., exeretion of urinary 17-ketoster- 
oids 11 mg. in twenty-four hours, and 
urinary ‘‘cortin’’ 1.35 mg. in twenty- 
four hours. His glucose tolerance 
curve was normal. 

Treatment with salt 2.0 Gm. and 
DCA daily produced marked improve- 
ment (Fig. 4). DCA was gradually 
reduced and discontinued when he 
was 9 months old. 


Family 8 


This family included normal, 
healthy, American-born Caucasian 
parents with no known consanguinity 
in their background. The mother had 
two normal pregnancies, resulting in 
one normal female infant and one af- 
fected male infant (Case 11). 


Case 11.—J. M., a male infant, was 
first seen May 17, 1949, at the age of 
12 days, because of the sudden onset 
of vomiting, weakness, and cyanosis 
the day of admission. His birth 
weight was 8 pounds, 15 ounces. 

Examination revealed a critically 
ill, cyanotic, limp infant with irregu- 
lar respirations. His genitalia were 
normal. 

Laboratory examination included a 
plasma nonprotein nitrogen as high 
as 70 mg. per 100 ml. This observa- 
tion, combined with the cystoscopic 
finding of early median bar formation 
at the bladder neck, led to the con- 
clusion that the infant had renal in- 
sufficiency secondary to urinary tract 
obstruction. A cystostomy was per- 
formed for relief of this. 

Following this he continued to vom- 
it and had intermittent episodes of 
dehydration, occasionally associated 
with cyanosis. He developed urinary 
tract infections secondary to his cys- 
tostomy drainage. 

At the age of 21 months he was 
found to be quite underweight. His 
penis was large and definite pubic 
hair was present. His testes were ap- 
proximately normal in size. Labora- 
tory studies at this time revealed se- 
rum bicarbonate 15 meq. per liter, 
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chloride 86 meq. per liter, sodium 127 
meq. per liter, potassium 6 meq. per 
liter, plasma nonprotein nitrogen 59 
mg. per 100 ml., urine pH 8.5, urinary 
excretion of chloride 117 meq. in 
twenty-four hours (with a serum level 
of 98 meq. per liter and an oral in- 
take of about 20 meq. per day), and 
urinary excretion of 17-ketosteroids 
18 mg. in twenty-four hours. 

A diagnosis of mixed adrenal dis- 
ease was made and therapy was start- 
ed with salt 5.0 Gm. and DCA 2.0 mg. 
per day. His cystostomy tube was re- 
moved. Since then he has stopped 
vomiting, he has gained weight, and 
his serum electrolytes and plasma 
nonprotein nitrogen have returned to 
normal levels. Follow-up in his ease 
is still brief, however. 


ETIOLOGY 


Any etiological explanation of 
mixed adrenal disease of infancy 
must account for (1) the occurrence 
of the disease in siblings, (2) its econ- 


genital nature, and (3) the presence 
of urogenital developmental anom- 


alies in the female cases. It is im- 
mediately apparent that the disease 
develops in utero, in fact, rather 
early in utero, before the embryo is 
formed completely. Normally, the 
urogenital tract is formed by the 
tenth to twelfth week.2® The de- 
velopment of the defect in this dis- 
ease antedates this, since a persistent 
urogenital sinus is usually present. 
The two known agents which may 
produce developmental anomalies in 
siblings are the gene and an abnor- 
mal embryo-maternal relationship 
(e.g., defective placenta, viral disease 
in the mother, age of mother). There 
has been nothing in any case so far 
deseribed to suggest that the latter 
is true. While this does not rule out 
this possibility, there is some evidence 
to indicate the gene is the responsible 
agent. 
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An abnormal gene producing the 
disease must of necessity be reces- 
sive, inasmuch as no antecedent his- 
tory of similar disease has been ob- 
tained as yet. One might find a high 
rate of consanguinity in affected fam- 
ilies if this were true, but the present 
series includes only one family, that 
reported by Barnett,’ in which the 
parents were first cousins. Not all re- 


TABLE I. 
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each seven affected families (6 an + 
a)* there will be eight affected in- 
fants and six normal siblings, i.e., 
8/14, or 57.1 per cent, of the total 
children are affected. If the first in- 
fant in each family is eliminated, 1/7, 
or 14.3 per cent, of the siblings are 
affected. As the family size increases, 
each of these percentages approaches 
25 per cent. This is seen in Table I. 


CALCULATION OF AFFECTED SIBLINGS ACCORDING TO FAMILY Size IN Stupy oF 


RECESSIVE GENES 


| TOTAL 


| FAMILIES 
AVAIL- | 
ABLE 
FOR 
STUDY 


(3N + A)* 


TOTAL 
CHIL- 
DREN | 





FECTED | % TOTAL |FECTED| % 
| CHIL- 


am | | AP- | 
ar- | smp- | sip. | arP- 
DREN 





3n +a 1 
9n2 + 6 an + a2 7 
27n3 + 27n2a + 9na2 + a3 37 
Sint + 108n3a + 54n2a2 + 

12na3 + at 
243n5 + 405n4a + 270n%a2 

+ 90n2a3 + 15na* + a5 


ports state that this has been ruled 
out, however. 

If two persons heterozygous for a 
given gene should marry, 
one child out of four, on the average, 
will be homozygous for that gene and 
so be afflicted with disease, i.e., the 
relative frequency of normal (n) to 
abnormal (a) la. The fre- 
queney distribution for multimem- 
bered families follows that of a nor- 
mal curve as for unselected biological 
characteristics in general, viz., (3n + 
a)*, where x represents the size of the 
family.*° Thus, two-membered 
families the expansion is 9n* + 6 an + 
a?, indicating a distribution of nine 
families with two normals, six with 
one normal and one abnormal, and 
In any sur- 
how- 


recessive 


is 3n to 


for 


one with two abnormals. 
vey such the 
ever, the completely normal families 
Therefore, for 


as present one, 


are left undiscovered. 


700 


3905 





|recTeD | Lines | LINes | FECTED 
1 1 100 - 
14 8 


57.1 1 
111 48 43.1 11 
256 


36.4 81 


14.3 
14.9 
15.4 
32.7 15.9 


1280 499 





Extending the last column for larger 
families gives: 


% Affected Siblings 
16.5 
16.9 
17.4 
17.8 
18.3 


Family Size 


It is noted that the percentage of 
affected siblings changes much more 
slowly than that of total affected 
children. In fact, a percentage of 
15 to 16 per cent gives a close ap- 
proximation to the number of affected 
siblings if family size is disregarded 
compietely, since the range for fam- 
ilies from two to ten members is only 
4 per cent (14.3 to 18.3 per cent). 

In Table II are listed thirty-four 
published families which present data 
sufficient to allow a genetic analysis. 
This data is grouped and analyzed in 
Table IIT. 
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TABLE II. PusLisHeD CASES OF MIXED ADRENAL DISEASE IN WHICH ADEQUATE SIBLING 
History Is AVAILABLE 
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TABLE III. ANALYSIS OF CASES OF MIXED ADRENAL DISEASE 
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The expected number of affected 
siblings is 8.7, or 8.7/57 15.3 per 
cent, while the actual 
tained is 9.0, or 9.0/57 


ob- 
per 
(q) 
1 


number 
15.8 


cent. The standard error is V (P) 
I 


/(15.3) (84.7) 
VO 57 
The expected percentage is therefore 
15.3 + 4.8. The obtained percentage 
of 15.8 indicates there is a good prob- 
ability that the trait is a recessive one. 
If enough families were available 
we might hope to show whether or 
not the determining gene is linked in 
the same with any 
known characters such as OAB, CDE, 
or MNS blood groups. 


= 22.7 = 4.8 per cent. 


chromosome 


PATHOGENESIS 

Since the fundamentally disturbed 
organ in mixed adrenal disease is the 
adrenal cortex, it may be that the 
particular gene has produced an in- 
born error of adrenal steroid metabo- 
lism. The probability of genetic 
transmission recalls the work of 
Beadle*™ on the relationship of genes 
and biochemical reactions. Thus the 
reactions of metabolites in the fungus 
Neurospora proceed by virtue of en- 
zymes which are determined by 
genes. Similar relations might ac- 
eount for certain ‘‘inborn errors of 
metabolism’’ found in man, e.g., gly- 
cogen storage disease. 

It is known that the adrenal cor- 
tex contains at least four types of 
steroids: (1) 18 carbon molecules 
(estrone), (2) 19 carbon molecules 
(dehydroisoandrosterone and related 
17-ketosteroids), (3) 21 carbon mole- 
ecules (pregnenolone derivatives, in- 
eluding 11-oxycorticosteroids), and 
(4) 27 earbon molecules (cholester- 
ol).** °° While the pathways of syn- 
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thesis are not definitely known, there 
is good evidence that cholesterol ean 
be formed from the acetate moiety, 
and suggestive evidence that choles- 
terol may converted to other 
groups in the presence of vitamins of 
the B and C group.* Possible rela- 
tionships of these steroids are shown 
in Fig. 8. 


be 


‘ A 
CH~(CHa)5-CH” 
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y Wowk 
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HO 
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H 
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8.—Chart of relationships of steroids 
present in adrenal cortex. 


Fig. 


In mixed adrenal disease it is 
known that the 17-ketosteroids are 
excreted in greatly increased amounts 
and that the pattern of their composi- 
tion is abnormal.'* While the 11, 17- 
oxysteroids are normal in _ total 
amount, it may be that their relative 
composition is abnormal too. One 
might suppose that the pathways of 
conversion and destruction of smaller 
earbon steroids are blocked for lack 
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of a genetically controlled enzyme 
system, with resultant accumulation 
of intermediates. It is this problem 
of adrenal steroid metabolism which 
lies at the root of understanding this 
disease. 

In any case, the abnormality is 
present in the embryo and under the 
influence of large amounts of andro- 
genic 17-ketosteroids the female gen- 
ital system develops partly along male 
lines. Depending upon the age at 
which the androgen level is first ef- 
fective the changes vary from almost 
complete maleness with minimal hy- 
pospadias to apparent femaleness 
with large clitoris and labia minora 
(as in Case 6 of this series). The 
usual pathology is well illustrated by 
Case 1 in this series. 

The abnormal corticoids in some 
way bring about renal loss of sodium 
and chloride which is responsible for 


the symptoms of vomiting, dehydra- 
tion, and cireulatory failure. 


DIAGNOSIS 


The diagnosis is suspected in a 
young infant who has persistent vom- 
iting for no apparent reason. This 
has almost invariably been the symp- 
tom that signifies all is not well. The 
vomiting is often projectile, some- 
times bile-stained, and frequently as- 
sociated with intestinal patterning. 
Diarrhea is sometimes present. It is 
not surprising that these infants are 
usually suspected in the beginning of 
having pylorie or intestinal stenosis. 
However, in an infant with pyloric 
stenosis, the chloride loss from vomit- 
ing produces diminished serum chlo- 
ride, decreased urinary chloride ex- 
eretion, and metabolic alkalosis. In 
adrenal insufficiency, the chloride loss 
is renal in origin and is associated 
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with metabolic acidosis. Therefore, 
serum bicarbonate and urine chloride 
values should aid in the differential 
diagnosis. 

Cireulatory collapse with cyanosis 
is often present and may be such a 
prominent symptom that primary 
eardiae disease is suspected. Abnor- 
malities in the electrocardiogram may 
be further misleading until it is re- 
alized they are secondary to increased 
serum and decreased cellular potas- 
sium ion. Elevated serum potassium 
and decreased serum sodium are char- 
acteristic of adrenal insufficiency but 
it should be noted that these infants 
tend to have rather surprisingly nor- 
mal values except during crises, 

Vomiting, cyanosis, acidosis, and 
the azotemia often seen may suggest 
renal disease, e.g., congenital hypo- 
plasia of the kidneys. The azotemia 
is temporary, however, and dimin- 
ishes after treatment, in contrast to 
that of renal insufficiency. 

If adrenal insufficiency is suspected, 
it must be ascertained whether the 
cause is mixed adrenal disease, the 
temporary type of adrenal insuffi- 
ciency first described by Jaudon,* 
or some rarer cause. The genitalia 
in the young female infant offer an 
important clue to the diagnosis, but 
may not be helpful in the male. How- 
ever, the excessive urinary excretion 
of 17-ketosteroids in mixed adrenal 
disease provides the differential di- 
agnosis. 

TREATMENT 


Therapy for the adrenal insuffi- 
ciency is usually an urgent matter. 
Parenteral saline and sodium lactate 
correct the electrolyte losses, while 
DCA is the most effective drug for 
preventing renal electrolyte loss. 
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Rather large doses are required, the 
average being about 2.0 mg. daily. 
Adrenocortical extract is of partial 
value, particularly when prompt ther- 


apy is required. 

Maintenance on salt and DCA is 
variable. It is probably desirable to 
discontinue DCA as early as possible, 
for, as Darrow* has noted, irreversi- 
ble myocardial changes may occur 
over a period of time. 

The changes of virilism in the fe- 
male and precocity in the male, in as- 
with accelerated growth, 
have escaped correction so far. Ef- 
forts to reduce the production of 17- 
ketosteroids have included adrenalee- 
tomy,’ which leaves much to be de- 
sired, and treatment with cortisone, 
used only prelim- 
adrenogenital syn- 
Addisonian symp- 


sociation 


has been 
in the 
without 


which 
inarily 
drome 
toms.** 

In the absence of any medical ther- 
apy for virilism it is in many ways 
better to consider rearing the girls 
as boys (the parents are usually so 
oriented already). The virilizing hor- 
mone will continue to be present, and, 
furthermore, the children can be more 
reasonably changed by plastic sur- 
gery to boys than to girls. Oopho- 
rectomy may advisable, as 
sterility seems inevitable in any ease. 


also be 


SUMMARY 

1. Mixed adrenal disease of infancy 
is defined as a syndrome of adreno- 
cortical insufficiency, pseudohermaph- 
roditism or sexual precocity, and ad- 
renal hyperplasia. 

2. The literature is briefly summar- 
ized and eurrent theories of patho- 
logie physiology are stated. 

3. Eleven of mixed 
disease are presented. 


eases adrenal 
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4. A genetic study is thought to 
disclose good evidence that the dis- 
ease is inherited recessively. 

5. The coneept of an inborn error 
of adrenal steroid metabolism is de- 
veloped. 

6. The differential diagnosis is dis- 
cussed. 

7. Current therapy is. discussed. 


The author wishes to express his gratitude 
to Drs. R. K. Dijkhuizen, H. E. Thelander, 
D. C. Darrow, T. F. Hewer, E. C. Allibone 
and WU. 8S. Baar, H. L. Barnett, W. W. 
Zuelzer, M. M. Mazursky, and T. C. Panos, 
for supplying the supplemental information 
which made the genetic analysis possible. 
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THUMB-SUCKING AND THE ORAL STRUCTURES 
A SeriaL Stupy rrom BirtH To 14 Years or AGE 


J. H. Smiuman, D.D.S.* 
New York, N. Y. 


HE pediatrician is frequently 

ealled upon to give advice about 
the problem of thumb-sucking. A con- 
sideration of importance is the effect 
of sucking on the oral structures. 
This report is based on serial dental 
and histories of sixty children 
birth to 14 years of age. Casts 
were made from individual impres- 
sions of the upper and lower jaws and 
were occluded by means of an indi- 
vidual bite. These periodic records 
were made for each child at least once 


-asts 
from 


a year. 

In the group of sixty children that 
were followed continuously from 
birth, twenty were thumb-suckers. 
The age at which they stopped thumb- 
sucking is as follows: two before 2 years 
of age; five between 2 and 4 years; 
seven between 4 and 6 years; one be- 
tween 6 and 8 years; two between 8 
and 10 years, while three continued 
after 10 years of age. (A child was 
classified as a thumb- or finger-sucker 
if he had sucked his finger for over a 


year or if the sucking had caused a 


displacement of teeth regardless of 


time.) 
Let me present a number of case re- 
ports in order to be specific. Although 


Read in modified form before the annual 
meeting of the Society for Research in Child 
Development, Detroit, Mich., Feb. 20, 1951. 
Part of data is from the Department of Den- 
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ments of Obstetrics and Gynecology and of 
Pediatrics of New York University College of 
Medicine. 
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some of the methods employed by the 
parents in dealing with this problem 
may seem antiquated, it must be re- 
membered that this serial study has 
been in the process of collection for 
the past seventeen years. 


CASE REPORTS 


Case 1.—Connie was delivered spon- 
taneously and was breast fed for four 
months. (A baby is classified as 
breast fed if he has been on the breast 
for two months or more, regardless of 
whether or not he received supple- 
mental feedings.) She started thumb- 
sucking in infaney. Although the 
parents were of superior intelligence, 
they were opposed to Connie’s sucking 
her thumb. At 11% years of age, 
splints were placed on Connie’s el- 
bows. This method was tried for al- 
most a year without success. The 
mother then resorted to holding the 
child’s hands casually at bedtime, and 
telling her stories until she fell asleep. 
This was carried on for almost a year, 
until Connie gave up her thumb-suck- 
ing. However, this was followed by 
nail-biting. At 14 years of age, 
Connie grinds her teeth at night. She 
has some irregularities of the teeth 
which are not related to thumb-suck- 
ing. Other members of her family 
who were not thumb-suckers also 
manifest some irregularities. 


Case 2.—David, Connie’s brother, 
was spontaneously delivered and 
bottle fed. He sucked his left thumb 
vigorously from early infancy causing 
a large callus to form. At 13 months 
of age, cuffs were put on his hands for 
six weeks, which stopped his sucking. 





SILLMAN : 


During this procedure, and for one 
year subsequently, ‘‘he screamed at 
night.’’ The upper left incisors, 
which were displaced 2 mm. by suck- 
ing, spontaneously corrected them- 
selves by 2 years 6 months. At 13 
years, David has a slight irregularity 
of the teeth that is unrelated to thumb- 
sucking. The mother of Connie and 
David is now permitting her third 
child to suck his thumb. Her experi- 
ence with Connie and David has con- 
vineed her that the arduous measures 
she used were not worth while. 


Fig. 1.—Gene’s serial casts. A, 


B, 4 years 10 months; shows partial spontaneous correction of protrusion. C and 
and 13 years; poor bite due to factors other than thumb-sucking. 
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also tried on the thumb without suc- 
cess. At 3 years 10 months (Fig. 1) 
there was a marked protrusion of the 
upper incisors of 8 mm., an open bite, 
and a poor molar relationship. The 
anxious parents wanted to know what 
could be done about it. The family 
was assured that if Gene stopped suck- 
ing his thumb he would have a better 
arrangement of teeth. The family 
was intelligent and cooperative. 
Gene’s serial records to 13 years of 
age illustrate the spontaneous cor- 
rection of the poor formation due to 


3 years 10 month; protrusion of upper incisors of 8 mm. 


D, 8 years 
E, 15 years; correction of 


bite after seven months of orthodontic treatment. 


Case 3.—Another family of interest 
had a boy, Gene, who was spontane- 
ously delivered and bottle fed. He 


was a thumb-sucker from infancy. 
During the day the mother would 
scold the child, but not harshly. At 
night she would pull his thumb out 
of his mouth, but he would immedi- 
ately reinsert it. Bitter medicine was 


thumb-sucking. Although at this time 
the child still had a poor bite, it is of 
a type that is not related to thumb- 
sucking. Other members of the family 
who have never sucked their thumbs 
also have poor bites. Gene then re- 
ceived seven months of orthodontic 
treatment and a good relationship of 
his teeth was established. 
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Case 4.—Fred had a traumatic de- 
livery with high forceps after twelve 
hours of hard labor. He was bottle 
fed. He sucked his thumb from in- 
faney without any parental interfer- 
ence. When he was 3 years of age, his 
mother was pregnant and _ subse- 
quently gave birth to a daughter. His 
thumb-sucking then became more vigo- 
rous. The records at 2 years 8 
months, 3 years 6 months, and 4 years 
3 months show the progressive increase 
of the protrusion of the incisor teeth. 
This evidence from 2 years 8 months 
to 4 years 3 months suggests that the 
increased tension due to the additional 
sibling stimulated his oral activity. 
At 4 years 3 months of age his in- 
cisors protruded 3.5 mm. I felt that 
he was then capable of self-discipline, 
and explained the facts to him from 
his own serial casts. He spontane- 
ously stated, ‘‘I don’t want to have 
crooked teeth; I won’t suck my thumb 
any more.’’ The spontaneous correc- 
tion of the protrusion caused by 
thumb-sucking is reeorded by the casts 


at 4 vears 6 months, 4 years 9 months, 


and 5 years. He was appreciative and 
very proud of his accomplishment. 
However, nail-biting followed, which 
is still present at 15 years of age. The 
evidence between 4 years 3 months 
and 5 years shows the result of a 
transfer of his oral activity from 
thumb-sucking to nail-biting. From a 
dental point of view this was success- 
ful, for the thumb-sucking did produce 
a displacement of the incisors, where- 
as the nail-biting did not. The casts 
at 13 years 1 month exhibit a lingual 
position of the upper right lateral, 
and other defects which are part of 
his poor development and not caused 
by thumb-sucking. At 14 years of 
age his casts show a good progress 
result after nine months of orthodon- 
tie therapy. 


Case 5.—Bernard was delivered by 
low forceps and was bottle fed. He 
sucked his thumb from early infancy. 
The opening between his gum pads 
at 2 months of age is not related to 
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thumb-sucking. Many infants exhibit 
this type of opening. At 6 months 
this anterior opening had changed in 
morphology and was asymmetric. 
This asymmetry of space is a develop- 
mental variation. Furthermore, the 
serial records at 1 year 6 months (Fig. 
2) showed no effect due to thumb- 
sucking, as there is no open bite or 
asymmetry. 


Fig. 2.—Bernard’s seriai casts. A, 
years; no effect of thumb-sucking. B, 2 
8 months; protrusion of incisors of 4 mm. 
and open bite. C, 9 years; increase of pro- 
trusion to 9 mm. due,to more active sucking. 
D, 12 years; partial correction as the force 
of thumb-sucking is decreased. 


1% 
years 
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Bernard’s parents, who had _ been 
passive in their attitude up to this 
time, now took an active part in try- 
ing to stop the child’s thumb-sucking. 
He was slapped and scolded whenever 
he was seen sucking his thumb. All 
Bernard would do was go off in a 
corner where he could not be seen and 
suck all the harder. His records at 
2 years 8 months show a protrusion 
of 4 mm. and an open bite. There was 
an accentuation of the poor formation 
as sucking became more foreeful and 
more entrenched. With a sibling 
added to the family annually, the par- 
ents had little time in which to harass 
him. In the meantime his brothers 
and sister had become articulate and 
they would repeat what they heard, 
such as, ‘‘Bernie is a baby.’’ He con- 
tinued active thumb-sucking until he 
was 9 years of age, and the protrusion 
increased to 9 mm. At this time he 
became a helpful member of the fam- 
ily and the one most willing to do 
chores. The active thumb-sucking was 
voluntarily given up, resulting in a 
reduction of the protrusion to 7 mm. 
at 13 years of age. Although the 
serial records show that members of 
the family who were not thumb-suck- 
ers have a poor formation. of some 
sort, the major part of Bernard’s pro- 
trusion should be attributed to his pro- 
longed active sucking. 


Case 6—\Let us compare two sib- 
lings: Althea who was not a thumb- 
sucker, and Susan who was. Both 


were delivered without trauma and 
were breast fed. Susan sucked her 
thumb from infancy, and the effect 
on her dentition was shown by the 
protrusion of the incisors of 7 mm. 
at 12 years of age. However, Susan’s 
poor molar relationship has nothing 
to do with thumb-sucking. The serial 
records of both Susan and Althea 
show a similar poor molar relationship 
throughout, which can only be cor- 
rected by orthodontic treatment. 

The mother had three miscarriages 
before having her first child. Al- 
though Susan was never scolded ver- 
bally about her thumb-sucking, never- 
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theless there was always an atmos- 
phere of disapproval and _ tension 
which the child perceived. Susan at 
11 years became interested in her ap- 
pearance, and of her own volition 
asked for help in order to stop her 
thumb-sucking. I suggested painting 
the thumb with a bitter solution. and 
particularly stressed that it was not 
a form of punishment but only a re- 
minder. The mother was informed 
that Susan wanted me to help her and 
that the mother should not make the 
child feel that the idea was being im- 
posed on her, otherwise it would be 
met with resistance. Susan, having 
the desire to be independent, bought 
the bitter solution with her own 
money and succeeded in stopping the 
thumb-sucking. 

So far I have illustrated the effect 
of thumb-sucking upon a poor forma- 
tion. Now let me give two examples 
of the effect of thumb-sucking on chil- 
dren with good formations. 


Case 7.—David was delivered by 
low forceps and breast fed for four 
months. He sucked his thumb from 
infaney for over 6144 years. Many 
pseudo remedies were advised by the 
mother’s friends, but she chose not to 
use them. David has an excellent bite 
throughout his entire series up to 15 
years of age. 


Case 8.—Pat was delivered sponta- 
neously and breast fed for sixteen 
months. He was an active thumb- 
sucker from infancy to 11 years of 
age, semiactive from 11 to 16 years, 
and from 16 to 19 years he sucked his 
thumb only at night. His parents 
tried all sorts of punitive measures, 
such as painting the thumb with 
iodine, pepper, ete., and created many 
unpleasant scenes for themselves as 
well as for Pat. They tied his right 
hand, so he sucked his left thumb. 
Then they tied both hands. After 
seven years of much exasperation and 
no suecess, he was left to his own 
devices, with only words of shame 
resorted to. He was often seen play- 
ing ball in the street, and when not 
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Fig. 3.—Pat's serial casts. A, 11 years 6 months; good bite with slight protrusion of the in- 
cisors. B, 19 years; excellent bite. 











Fig. 4.—Charlotte’s serial casts (not a thumb-sucker). A, 5 years; poor bite with slight 
protrusion. 3B, 10 years 9 months; protrusion of 13 mm. OC, 14 years; good bite established 
after twenty-eight months of orthodontic treatment. 
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active in play, his thumb was in his 
mouth. At 11 years 6 months of age 
(Fig. 3) he had a slight displacement 
of his upper incisors of 1.5 mm. His 
casts at 19 years exhibit an excellent 
bite. His parents and five siblings 
also have excellent bites. The serial 
easts of two brothers and a sister, 
whom I have studied from infancy, 
show excellent development through- 
out their entire study. 

I have stated elsewhere that a force 
of certain intensity and duration will 
change the position of the teeth and 
their surrounding structures. It 
makes no difference if the force is 
applied with an orthodontic appliance 
or a finger, but we do have to be sure 
that such a force is operating. In the 
ease of David and Pat, the duration 
and force were present, so it becomes 
apparent that other factors have to 
be considered. 

In order to round out the total pic- 
ture it is essential to bear in mind 
that many poor bites are found in 
children who are not thumb-suckers. 
For example, Charlotte (Fig. 4) at 10 


years 9 months had a poor bite with 
a marked protrusion of the incisor 
teeth to the extent of 13 mm. If this 
child were a thumb-sucker some of us 
would have deduced that the poor bite 
was the result of sucking, but such 


was not the case. Fortunately ortho- 
donties can help such a deformity. 
Good relationship was_ established 
after twenty-eight months of ortho- 
dontie treatment. 

Another child, Dorothy, had a 
marked protrusion of the incisors of 
13 mm. There was nothing in her 
history to account for this poor bite. 
Good relationship was_ established 
after twenty months of orthodontic 
treatment. Both of these severe cases 
are cited to show that these types of 
poor dental formations also occur in 
children who were not thumb-suckers. 


DISCUSSION 
During the first four years, vigor- 


ous thumb-sucking may cause a dis- 
placement of the oral _ structures. 
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However, this is spontaneously cor- 
rected after the activity has been re- 
linquished. This fact is proved by 
the evidence as seen in serial records 
starting at birth. More attention 
should be paid to minimizing the con- 
cern about thumb-sucking, so that the 
child may be weaned from this activ- 
ity as early as possible. Devices or 
foree which increase the child’s ten- 
sion intensify the oral activity. 

Prior to and during the eruption 
of the deciduous teeth there is a 
physiologic urge to bite on the over- 
lying tissue. This biting should not 
be mistaken for thumb-sucking. If 
thumb-sucking is present after the 
eruption of the deciduous teeth, and 
the physiologic needs have been satis- 
fied, then it may be indicative of a 
psychologic need. Parents should try 
to fulfill this need. Inhibiting the 
child only entrenches the sucking and 
makes the child suck longer and more 
forcefully, thereby increasing the de- 
gree of displacement. 

A child is capable of self-discipline 
when he is physiologically and psy- 
chologically ready. Some children can 
be reasoned with, though usually not 
before the age of 4 years, providing 
the sucking need is not too great. 
Children are impressed by facts and 
are intensely interested in seeing casts 
of their own teeth as early as 4 years 
of age. The results of sucking can be 
seen on their casts, and in many in- 
stances this evidence is effective in 
helping the child to help himself. 
Even a persistent thumb-sucker can 
at times be persuaded to relinquish 
this activity, providing there is asso- 
ciated kindliness in the understanding 
and cooperation of the family. This 
direct approach has proved to be help- 
ful in selected cases. However, the 
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methods employed make little differ- 
ence, as long as the child aecepts the 
means. 


SUMMARY 


1. In a group of sixty children in 
which serial studies were made from 
birth to 14 years of age, there were 
twenty thumb-suckers. Records were 
made before thumb-sucking started, 
while it effect, after it 
had stopped. 

2. It is important to differentiate 
between the effect of thumb-sucking 
on the dentition and the effect due to 
other factors. 

3. Thumb-sucking can displace teeth, 
but does not seem to affect the molar 


was in and 


relationship. 

4. Thumb-sucking was prone to af- 
feet those with poor bites, but had 
little or no effect on the good bites. 

5. During the eruption of the decid- 


uous teeth, the physiologic urge to 
bite is part of the oral development 
and should not be interfered with. 

6. Children can be aided to stop 
thumb-sucking when they are physi- 
ologically and psychologically ready 
to assume appropriate responsibility. 

7. Children are responsive to factual 
information and are impressed by the 
evidence as seen in serial casts of their 
own teeth. 

8. Parental interference entrenches 
thumb-sucking, increasing the length 
of time and force and thereby increas- 
ing the degree of a poor formation. 
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CAT-SCRATCH FEVER 
A Report or THREE CASES 


H. L. Laneeg, M.D. 
BELLEVILLE, ILL. 


THELIN and R. Martin-du-Pan' 

. in January, 1951, reported on 
‘*Diseases Due to Cat Seratches,’’ and 
recorded seven cases occurring in Swiss 
children. Greer and Keefer? reported 
on a case in a 36-year-old man in this 
country. Blattner® recently com- 
mented on this case, and on the danger- 
ous diseases that can be transmitted 
by eats. Cat-seratch fever has been 
noted in several instances in Continen- 
tal Europe, particularly in France and 
Switzerland. As far as is known .up 
to this time (July, 1951) no case has 
been reported in the Central United 
States. Inasmuch as cats are common 


household pets, and even ‘‘stray cats’’ 


are frequently handled by children, one 
can assume that a considerable number 
of eases of ecat-seratch fever go unrec- 
ognized. For this reason it was thought 
that the reporting of the following 
three cases in the East St. Louis-Belle- 
ville (Tll.) area would be of interest. 


CASE REPORTS 


Case 1—K. M., aged 4 years, was 
seen on Dee. 2, 1950, with complaints 
of swelling in the left groin for three 
days, and fever. There was no history 
of euts or punctured wounds about the 
legs or feet, but the mother did state 
that the child played with a cat fre- 
quently, and had been scratched re- 
cently about the legs. Examination 
revealed an oral temperature of 101° 
F. Ears, heart, lungs, throat, and ab- 
domen were negative to physical exam- 
ination. There was mild phlebitis in the 

From the Department of Pediatrics, St. 


Louis University School of Medicine, St. Louis, 
Mo., and St. Elizabeth's Hospital, Belleville, 
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left femoral region, and the inguinal 
and subinguinal nodes on the left side 
were enlarged, discrete, hard, and 
tender. There was a small, hard, red, 
sensitive papule on the inner side of 
the left leg, with mild lymphangitis, 
extending upward. The patient was 
placed on a triple sulfa mixture, put at 
bed rest with elevation of the limb, and 
ice bags applied to the infected -area. 
Two days later the oral temperature 
was 100° F., and the glands were large 
but still hard and discrete with no 
fluetuation. Four days after the orig- 
inal visit, the oral temperature was 
normal, and there was no change in 
the appearance of the glands. The pa- 
tient did not feel well. Sulfa drug was 
discontinued and the patient was given 
aureomycin, 100 mg. every five hours. 
On the seventh day the temperature 
was normal but there was no change in 
the appearance of the glands. The 
tuberculin patch test was mildly posi- 
tive. On the tenth day the skin over 
the glands was ecchymotie but the 
glands themselves showed no evidence 
of breakdown. The white blood count 
was 18,800, with 15 stabs, 53 segmen- 
tals, 25 lymphocytes, 3 eosinophiles, 
and 4 monocytes. X-ray of the lungs 
on that date showed an increase in the 
lung markings throughout both lung 
fields with nodular infiltrative areas 
radiating from the hilar regions. Both 
hilar areas likewise showed moderate 
ealeifieation. A retake of the lungs 
ninety days later showed the calcifica- 
tions, but the remainder of the lung 
fields was clear. X-rays of the hip 
joints on December 12 were negative. 
The patient was given streptomycin in 
addition to the aureomycin. 

On December 19, seventeen days 
after the first visit, the inguinal and 
subinguinal nodes were soft and flue- 
tuant. The largest of the nodes was 
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aspirated with a medium-bore needle 
and syringe, and 6 ¢e.c. of whitish, flaky 
material were removed and sent for 
smears, culture, and animal inocula- 
tion. An antigen for cutaneous injec- 
tion was not made. The aspirated ma- 
terial showed no organisms and the cul- 
ture was negative. An _ inoculated 
guinea pig was killed in six weeks with- 
out showing any signs of disease. No 
evidence of tuberculosis was found and 
no acid-fast organisms were seen on 
smears. 

The needle puncture drained for 
three weeks. Two months from the on- 
set of the disease the inguinal and sub- 
inguinal nodes were near normal in 
size. 

One month after the onset of the ill- 
ness, skin tests for brucellosis and 
tularemia were negative, and agglu- 
tinations for tularemia, brucellosis, 
typhoid, and paratyphoid were like- 
wise negative. Heterophile agglutina- 
tion for mononucleosis was negative. 


Case 2.—L. S., aged 6 years, re- 
ported for treatment on Dee. 15, 1950, 


after having had ‘‘pimples’’ on the 
face and left arm and fever for one 
week, and swollen glands in the left 
arm for two days. The mother stated 
that the child had a pet hamster and 
that she had been scratched on the arm 
several times during the past week or 
so by a stray ‘‘alley cat.’’ Examina- 
tion revealed a normal temperature. 
The child was in considerable distress 
because of pain in the arm and shoul- 
der. There were several hard, red, 
sensitive papules about 5 mm. in diam- 
eter on the face and left arm with no 
surrounding lymphangitis. The epi- 
trachlear nodes on the left were hard, 
swollen, and tender; and the axillary 
nodes on the same side were likewise 
enlarged, hard, discrete, and tender. 
The white blood count was 21,200, with 
4 stabs, 56 segmentals, 39 lymphocytes, 
and 1 basophile. The child was given 
Chloromyeetin, 250 mg. every six 
hours. Seven days after the first visit 
the papules were still present, but the 
nodes were smaller, the temperature 
was normal, and the child felt well. 
Three weeks after the first visit the 
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nodes were almost normal, and had re- 
ceded to normal in about four weeks. 
The tuberculin test two weeks after 
the onset of the illness was negative. 
Four weeks after the onset of the ill- 
ness the skin tests for tularemia and 
brucellosis were negative. The agglu- 
tination tests for brucellosis and tula- 
remia were negative. The opsonic in- 
dex (Foshay) was 7. This child had 
Chloromyecetin for ten days beginning 
on about the seventh day of the dis- 
ease. At no time during the illness 
had there been enlargement of the 
spleen or liver, or signs of jaundice. 


Case 3.—M. K., aged 4 years, re- 
ported on Dee. 20, 1950, with com- 
plaints of swollen glands in the left 
side of the neck, a ‘‘cold,’” and an ir- 
regular fever for one week. Examina- 
tion revealed a moderately ill child 
with a rectal temperature of 100°. F. 
Ears, throat, heart, lungs, and abdo- 
men were negative to physical exam- 
ination. There was a small, hard, red, 
sensitive papule.on the left side of the 
neck, with discrete, hard, swollen, 
tender inferior and superior cervical 
nodes on the same side. Further ques- 
tioning revealed that the child had 
played with a stray cat recently and 
that the eat had licked the side of the 
child’s neck, and had subsequently 
scratched her in the same locality. The 
child was given aureomycin, 100 mg. 
every four hours. After two days the 
temperature was normal, but there was 
no change in the nodes or papule. 
Aureomycin was discontinued and ter- 
ramycin, 200 mg. every six hours, was 
given. After four days of terramycin 
therapy, the glands were smaller but 
the child was severely nauseated. Ter- 
‘amycin was discontinueu and Chloro- 
mycetin, 250 mg. every six hours, was 
given. This was continued for two 
weeks after which time the papule had 
disappeared, the glands were near to 
normal in size, and the child was feel- 
ing well. 

Four weeks after onset of symptoms 
skin tests for tularemia and brucellosis 
were negative, as were the agglutina- 
tion reactions to these diseases. The 
tuberculin patch test was negative. 
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DISCUSSION 

It is to be noted that each of these 
three children had received one or 
more scratches from a cat several days 
before the onset of symptoms of their 
illness. None had played with any 
other animal except L. S. (Case 2) who 
had a pet hamster. None of the par- 
ents or other occupants of the house- 
holds had killed, cleaned, or cooked 
wild rabbits. Apparently none of the 
children had eaten any uncooked meat. 
Assuming that the cat was the carrier 
in each instance, there must have been 
at least three different cats acting as 
vectors, since each of these children 
lived six miles apart from the other, 
did not know each other, and had 
never played together. 

Tubereulin tests on two of the chil- 
dren were negative, and mildly positive 
on the third (M. K.). Her x-ray was 


suggestive of tuberculous infection, but 


the material from the aspirated gland 
was not lethal to a guinea pig, the 
killed pig showed no evidence of tuber- 
culosis, and no organisms were found 
in the smears. 

Skin tests and agglutination tests for 
tularemia and brucellosis were nega- 
tive in all three cases. These tests were 
taken at about the time the titer should 
be the highest for tularemia, in case 
of that infection. 

It is quite obvious, then, that these 
three children had a strikingly similar 
disease, the chief characteristics of 
which can be summarized as follows: 


1. History of seratch by a house cat. 

2. A quiescent (incubation) period 
of about one week or less. 

3. Appearance of a red papule at the 
sight of the seratch, with an irregular 
fever beginning then and lasting four 
or five days. 
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4. Appearance about one day later of 
swelling and tenderness of the regional 
lymph glands, and oceasionally with 
generalized enlargement of the lymph 
nodes and suppuration of the nodes in 
the region of the scratch. 

5. High white blood cell count with 
some shift to the left of the granulo- 
cytes, early in the disease. 

6. Negative agglutinations to tula- 
remia and brucellosis, and negative 
skin tests to these diseases. 

7. Recession of the glands to normal 
in from three weeks to two months. 

It is to be noted that the one patient 
who received triple sulfa drug and 
aureomycin early was the most severe, 
and showed suppuration of the regional 
glands, while the two who received ter- 
ramycin and/or Chloromycetin showed 
rather rapid recession of the nodes to 
normal. 

Cats, in a way, are very fastidious 
animals. They polish their claws often 
on tree trunks, pieces of dried skin or 
bones, stones, and even the sides of 
garbage cans. Many and varied organ- 
isms adhere to their claws from these 
procedures. They also lick their feet 
often. If organisms for which they are 
carriers are present in the salivary 
glands, these same organisms are 
planted on the claws and are trans- 
mitted to susceptible human beings by 
the method of scratching. 

It is realized that in reporting these 
three cases little has been added in 
helping to solve the etiology of this 
clinical entity. It is hoped, however, 
that as more cases are discovered and 
reported suitable studies will be car- 
ried out with the aid of the viral lab- 
oratory. 
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CONCLUSIONS 


Three cases of a disease syndrome 
occurring after cat scratches are pre- 
sented. 

The disease resembles tularemia in 
many respects. 

The etiological agent was not deter- 
mined, but apparently the offending 
organisms are present on the claws of 
some house cats and are inoculated into 
the skin of human beings by scratching. 

No definite statement can be made 
as to the efficacy of the various an- 
biotic and chemotherapeutic agents in 
treating this disease, but it would ap- 
pear that the drugs of choice would be 
Chloromycetin and terramycin. 


OF PEDIATRICS 


Further research work in a viral lab- 
oratory is necessary to define the exact 


etiology. 


Grateful acknowledgment is given to Clini- 
eal Laboratories, 3714 Washington Blvd., St. 
Louis, Dr. O. E. Hagebusch, Director, and to 
St. Elizabeth’s Hospital, Belleville, [ll., for 
most of the laboratory studies; and to Dr. 
F. E. Bihss, Roentgenologist, East St. Louis, 
for the x-ray studies. 
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AUREOMYCIN TREATMENT OF PERTUSSIS 


RESULTs IN 137 PATIENTS 


Paut F. WEuHRLE, M.D., anp Mark H. Lepper, M.D. 
Cuicaco, IL. 


WITH THE COOPERATION OF HERMAN N. BuNDESEN, M.D. 


OR many years pertussis has been 

noted for the high mortality and 
incidence of pulmonary and cerebral 
complications, particularly among in- 
fants, as well as its prolonged mor- 
bidity among all age groups. For 
this reason more effective methods of 
therapy are constantly under investi- 
gation. Since both laboratory’ * * * 
and early clinical reports’ ®* sug- 


gested that aureomycin* may favorably 
influence the course of pertussis, it was 
decided to use this antibiotic in a series 
of pertussis patients whose disease was 
severe enough to warrant hospitaliza- 


tion. The present report is based on 
the treatment of pertussis with aureo- 
mycin in 137 patients, predominately 
infants. 


METHOD OF STUDY 


During the period from January, 
1950, until Mareh, 1951, 256 patients 
were admitted to the Chicago Munici- 
pal Contagious Disease Hospital with 
a tentative diagnosis of pertussis. Of 
these patients, 166 were suitable for 
this study. The remainder were ad- 
mitted for late complications, or were 
not believed to have pertussis on sub- 
sequent study. The patients included 
in the group to be reported presented 
symptomatology clinically characteris- 

From the Municipal Contagious Disease 
Hospital, City Health Department, and De- 
partments of Pediatrics and Preventive Medi- 
cine, University of Illinois College of Medi- 
cine. 

*Aureomycin used in this study was sup- 


plied by Lederle Laboratories Division of 
American Cyanamid Co., Pearl River, N. 


tie of pertussis, the majority showing 
both hematologic and bacteriologie evi- 
dence of the disease and many having 
a history of contact with the disease. 
All were essentially afebrile through- 
out the course of the disease with the 
exception of those with complications 
as noted later. 

On admission the patients were 
placed in individual cubicles and isola- 
tion technique was carried out through- 
out the course of the illness. Small 
frequent feedings were given, and oxy- 
gen and nasopharyngeal aspiration 
were used as indicated. 

During the early part of the study 
chloramphenicol was given rectally in 
a small number of patients for periods 
of one or two days. In addition, a 
small number of patients with mild 
pertussis were not given antibiotic 
therapy. The remainder of the pa- 
tients were given aureomycin orally 
in divided doses at four- to eight-hour 
intervals, the majority received from 
50 to 70 mg. per kilogram a day for 
ten days, although the dosage varied 
from less than 30 mg. to 100 mg. per 
kilogram a day during the study 
period. If vomiting occurred soon 
after administration of the drug, the 
dose was repeated. 

Twenty-two of the patients received 
human hyperimmune pertussis serum 
prior to admission or during the hos- 
pital course. As the serum did not 
seem to appreciably change the course 
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of the disease in the patients who re- 
ceived it, and since the number who 
received serum was small, it was felt 
that this factor would not influence 
the results significantly. Ten of these 
patients were in the ‘‘control’’ group 
while twelve were included in the 
aureomycin-treated group. 

During the period of study naso- 
pharyngeal cultures for pertussis were 
made in many of the patients twice 
each week. The cultures were streaked 
on 15 per cent blood agar and half the 
plate was flooded with penicillin solu- 
tion in order to inhibit the growth of 
the normal bacterial flora of the naso- 
pharynx. At the time the cultures 
were taken a white blood count and dif- 
ferential smear were made. 


OF PEDIATRICS 


As it was felt that our control group, 
consisting of patients treated inade- 
quately with short courses of chloram- 
phenicol administered rectally and 
mild untreated cases, would be of no 
value in estimating the usual duration 
of paroxysms, the data concerning 
these patients will be used only to in- 
dicate the expected duration of posi- 
tive nasopharyngeal cultures and the 
incidence of complications. The re- 
mainder of the data concerns only the 
patients treated with varying doses of 
aureomycin. 

RESULTS 

Table I shows the total number of 
patients, along with the age distribu- 
tion and severity of paroxysms at the 


TABLE I. SEVERITY OF PAROXYSMS ON ADMISSION IN RELATION TO AGE OF PATIENT 


AGE SEVERE 
0 to 5 months 28 
6 to 11 months 11 
12 to 23 months 10 
2 to 6 years 9 
7 years and over 3 


TOTALS 61 


The recording of paroxysms was 
done by the nursing staff, and a special 
chart was placed at the door of each 
cubicle for evaluation of the duration 
and severity of each paroxysm. Space 
was also provided on this chart for re- 
cording the number and character of 
the stools. Each patient was seen at 
least once daily by the attending staff. 
Since the paroxysmal period was fre- 
quently intermittent, it was not pos- 
sible to measure the duration more ac- 
eurately than in weeks. In compiling 
the data we found that almost all pa- 
tients had a severe nonparoxysmal 
cough at the time of discharge from 
the hospital. Consequently, only the 
duration of the actual paroxysmal pe- 
riod has been used in the tables. 


~~ TOTAL 
65 
34 
15 
20 
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_ 137 


MODERATE MILD 
30 
18 
4 
9 
0 
61 


rope a-~ 
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time treatment with aureomycin was 
started. The age incidence in this table 
does not reflect that of pertussis in the 
community as a whole, since hospital 
admissions were governed by the sever- 
ity and the likelihood that complica- 
tions would arise during the course of 
the disease. Special emphasis was, 
therefore, placed on the age of the pa- 
tient. The youngest patients in this 
series were four infants, each of whom 
was 5 weeks of age on admission. 

As noted in Table I, fewer infants 
in the 6- to 11-month age group were 
classified as having severe pertussis 
when compared with the other age 
groups. This may have been fortui- 
tous, but at least part of the variation 
may have been due to the fact that 
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cyanosis was common in the younger 
age group and a more forceful cough 
occurred in the older children. The 
patients in the 6- to 11-month group 
usually did not become cyanotic dur- 
ing paroxysms as often as the younger 
infants and yet were not mature 
enough to produce the more forceful 
paroxysm with whoop characteristic 
of the older children. 


TABLE II. DURATION Or PAROXYSMS IN RELATION TO THE TIME TREATMENT WAS STARTED 


DURATION OF PAROXYSMS | 
1 To 2 l 
WEEKS 


LESS THAN 
1 WEEK 


DISEASE WHEN 
WAS STARTED 


DURATION OF 
TREATMENT 
Within 1 week 21 
1 to 2 weeks 16 
Over 2 weeks 1 
Totals 38 
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the paroxysms persist for this length 
of time. 

Attempts were made also to deter- 
mine the effect of age on the duration 
of the paroxysms, and in the age 
groups studied there was no evidence 
that either extreme of age in our study 
was significantly different in regard to 
duration of paroxysms. As can be seen 
in Table II, patients admitted earlier 


— — 
2703 MORE THAN | 
WEEKS | 3 WEEKS | _ 
33 | 13 
21 12 
10 3 
64 28 


TOTAL 
ee 
49 
| 14 

es 66ers 








DURATION OF PoOsITIvE CULTURES AFTER ADMISSION IN AUREOMYCIN- 


TaBLe IIT. 
TREATED PATIENTS AS COMPARED TO THE ‘‘CONTROL’’ GROUP 


" DURATION OF POSITIVE CULTURES 


1 WEEK 
34 


GROUP 
Patients treated with 
aureomycin 
Patients less severely ill 4 
treated symptomati- 
cally 


In an attempt to correlate severity 
of paroxysms with time of hospitaliza- 
tion it was found that 64.5 per cent of 
seventy-nine patients who were classi- 
fied as having severe manifestations 
were hospitalized during the first week 
of the paroxysmal stage. On the other 
hand, 40 per cent of twenty patients 
classified as having mild pertussis were 
admitted during the first week of the 
disease. Further analysis of the data 
for the entire group revealed that 
among those patients admitted during 
the first week of paroxysms, 33.3 per 
cent out of ninety had paroxysms that 
persisted for over two weeks, whereas 
among those admitted later in the 
course of the disease only in 24.6 per 
cent among seventy-six patients did 


2 WEEKS 


NEVER 
POSITIVE 
87 


| 3 WEEKS 
| AND OVER | 


ran a more prolonged course which un- 
doubtedly reflects the fact that they 
were severely ill. It was anticipated 
that if aureomycin were started earlier, 
before the pathophysiology of the 
paroxysm had become fixed, a favorable 
result might be obtained, but, as can 
be seen in Table II, this was not found 
to be the case. 

Since it was felt that the age of 
these patients may have been signifi- 
cant in determining the duration of 
paroxysms it is interesting to note that 
no such correlation could be demon- 
strated. 

The results of nasopharyngeal cul- 
tures for Hemophilus pertussis are 
summarized in Table III. All cultures 
were incubated for a total of four days 
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at 37° C. before being reported as 
negative. The difference in duration 
of the positive cultures in the ‘‘con- 
trol’’ group (patients who received no 
therapy, or inadequate amounts of 
chloramphenicol) as compared to the 
aureomycin-treated group is statis- 
tically significant when tested by the 
Chi Square method. It seems likely 
that aureomycin eliminates the organ- 
ism from the tracheobronchial tree of 
the patients somewhat sooner thar 
would be expected if the patients had 
not received the antibiotic. 


OF PEDIATRICS 


No deaths occurred in either group. 

The results of the effect of size of 
dosage of aureomycin administered on 
the duration of paroxysms are sum- 
marized in Table V. As can be seen, 
the size of the dose of aureomycin used 
in these patients had no effect on the 
result. In addition, there was no cor- 
relation between the size of the dose 
employed and the duration of positive 
nasopharyngeal cultures. 

The results of the white blood count 
and differential smear study were of 
no conclusive value. In general, the 


TABLE IV. INCIDENCE OF COMPLICATIONS IN AUREOMYCIN-TREATED PATIENTS 


AS COMPARED TO THE ‘‘CONTROL’’ GROUP 


BRONCHOPNEU- | TOTAL COM- | PATIENTS 


GROUP OTITIS MEDIA MONIA 


Patients treated 1 0 
with aureomycin 

Patients less 
severely ill 
treated symp 
tomatically 


1 7 


PLICATIONS TOTAL PER CENT 
1 37 0.8 


29 25.0 


TABLE V. RELATIONSHIP OF DURATION OF PAROXYSMS TO DOSE OF AUREOMYCIN 


NUMBER OF PATIENTS WITH PAROXYSMS FOR 


DOSE 


(PER KG, PER DAY) LESS THAN | 1T02 WEEKS | 2 TO 3 WEEKS 3 WEEKS 


70 to 100 mg. 0 6 
50 to 69 mg. 10 20 
30 to 49 mg. 1 7 
Less than 30 mg. 0 1 


MORE THAN 

TOTAL 
4 2 12 
10 46 
4 13 
0 1 


7o 


fc 





Total 


Moreover, as can be seen in Table 
IV, nine patients developed secondary 
complications during the course of the 
illness. The isolation technique may 
have been responsible, in part, for the 
extremely low incidence of complica- 
tions in the aureomycin-treated group 
of patients. However, it does not seem 
likely that this factor alone produced 
such excellent results, since the pa- 
tients in the ‘‘eontrol’’ group had 
thirty times the incidence of compli- 
‘ations, even though they were man- 
aged in an identical manner except for 
treatment with aureomycin. 


total leucocyte count tended to be 
higher with the more severe pertussis 
and paralleled the severity of the dis- 
ease. It increased if the patient was 
admitted early in the disease, in spite 
of treatment, and fell as the paroxysms 
subsided. The administration of aureo- 
mycin seemed to have no effect on the 
lymphocyte response. 

An immunization history was ob- 
tained in a total of 155 patients, the 
results of which are recorded in Table 
VI. All seven patients who are re- 
corded as completely immunized re- 
ceived three injections of pertussis an- 
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However, two of the 
children listed in this group who were 


tigen in infancy. 


in their third year and who are re- 
corded as having severe pertussis had 
not received a booster injection. 

The 22 patients who are recorded as 
being partially include 
those with less than three injections 


immunized 


during infaney, as well as those in 
whom the initial injection was given 
after exposure. Children over the age 
of 3 years who were completely im- 
munized in infaney and had received 
no booster injections are also included 
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discontinued and no other cause was 
found. 

A total of twenty-two patients had 
two or more liquid stools during the 
period of therapy. In none of these 
was it necessary to discontinue the use 
of the drug. In one patient emesis and 
diarrhea made it necessary to discon- 
tinue the use of aureomycin. 


DISCUSSION 
It becomes apparent from the results 
of this study that there is no substitute 


for adequate and experienced nursing 
care in the management of infants with 


TABLE VI. SEVERITY OF PAROXYSMS IN RELATION TO PREVIOUS IMMUNIZATION 





IMMUNIZATION 
None 

Partial 
Complete 


SEVERITY OF PAROXYSMS _ 


MODERATE 








TOTAL 
126 


99 
oo 





‘ 





Total 


TABLE VII. DURATION 


155 











DURATION OF PAROXYSMS | 





| LESS THAN 
IMMUNIZATION | 1 WEEK 


l 
+1 10 2 WEEKS 


MORE THAN 


2 To 3 WEEKS 3 WEEKS TOTAL 





~ None + 52 
Partial 0 
Complete 0 


126 





Total 


in the partially immunized group. 
Tables VI and VII demonstrate that 
in patients who have received complete 
or partial immunization the disease was 
somewhat milder and the course tended 
to be shorter. 

Any manifestation of aureomycin 
toxicity during the course of aureo- 
mycin treatment was recorded. Only 
symptoms of gastrointestinal irritation 
were observed. Since vomiting is such 
a frequent concomitant of pertussis, we 
were unable to evaluate this symptom. 
All eases of diarrhea which occurred 
were attributed to aureomycin if it 
stopped shortly after the drug was 





pertussis. As can be seen from the 
figures presented, many of the infants 
had severe paroxysms for periods up to 
three weeks and longer in many in- 
stances. As these paroxysms were fre- 
quently followed by vomiting and, in 
the case of the smaller infants particu- 
larly, accompanied by cyanosis, nurs- 
ing care was most necessary and its 
importance cannot be overemphasized. 
In this group of patients refeeding 
fifteen minutes after paruxysms, small 
frequent feedings, and adherence to a 
bland diet eliminated the need for par- 
enteral fluids with the exception of 
three patients. Postural assistance 
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during the paroxysms, pharyngeal suc- 
tion during the latter part of the par- 
oxysm, and oxygen administration 
minimized the duration of the cyanotic 
episodes considerably. No evidence of 
encephalopathy in this group of pa- 
tients was noted. 

From the results of our study as 
well as the studies of others® * there is 
no evidence that aureomycin exerts a 
marked effect on either the severity or 
the duration of the paroxysmal stage 
of pertussis. If a definite effect was 
present it should become most apparent 
in patients treated early in the course 
of the disease by the prevention of the 
pathophysiological effects of the infec- 
tion. As is noted, those treated earlier, 
probably due to their earlier hospital- 
ization following a rapidly progress- 
sive and more severe course, tended to 
have paroxysms over a longer period 
of time. Certainly, on the basis of 
this data it becomes evident that a long 
and completely controlled study similar 
to that of Chang and associates® is 
needed before definite evidence of 
shortening the course or decreasing the 
severity of paroxysms would become 
apparent. Since the duration of posi- 
tive nasopharyngeal cultures for H. 
pertussis in the aureomycin-treated pa- 
tients was shorter than for untreated 
patients, it would seem that the agent 
has an effect on the organism in vivo 
although this is not so pronounced as 
in some other diseases. 

However, the striking difference in 
the incidence of secondary complica- 
tions in the two groups of patients 
would favor the use of aureomycin in 
pertussis, especially in the case of 
young infants. As was demonstrated, 
however, no advantage in extremely 
high dosage was noted in regard to 
duration of paroxysms on positive naso- 
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pharyngeal cultures and a more moder- 
ate dose with a lesser risk of toxicity 
would seem to inhibit the occurrence 
of complieations equally well. A dose 
of 40 mg. per kilogram a day would 
seem to be adequate. 

In regard to the fact that only a 
small number of our patients had been 
previously immunized, it must be re- 
membered that nearly one-half of the 
patients were 5 months of age and 
younger and~«with the currently em- 
ployed plan of immunization these pa- 
tients would not have been completely 
immunized. We believe that earlier im- 
munization is therefore desirable even 
if more injections are required to 
maintain immunity. 

It seems likely that adequate im- 
munization programs, along with good 
nursing care and the administration of 
aureomycin, should minimize the mor- 
tality from pertussis. That there is 
still room for a more effective antibiotic 
agent or combination of agents, if such 
ean be found, is evident by the pro- 
longed morbidity of many of our pa- 
tients. 

CONCLUSIONS 

1. One hundred sixty-eight patients 
with pertussis are reported, 137 of 
whom were treated with aureomycin. 
These cases are analyzed as to factors 
affecting the severity and cause of the 
illness. 

2. Although there was no control 
group of comparable severity, aureo- 
mycin did not appear to alter the 
course or severity of pertussis signifi- 
eantly. 

3. The duration of positive naso- 
pharyngeal cultures for H. pertussis 
was shorter in the aureomycin-treated 
than in the ‘‘control’’ group. No vari- 
ation in the course of the disease was 
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noted with doses of aureomycin vary- 
ing from 30 to 100 mg. per kilogram a 
day. 

4. The incidence of secondary com- 
plications in aureomycin-treated pa- 
tients was markedly decreased, and for 
this reason the use of this antibiotic 
seems indicated for the treatment of 


pertussis, particularly in very young 


infants. 
5. Nursing eare in_ pertussis is 
stressed. 
6. Early 
quate booster doses seems to offer the 
best plan for the modification of per- 


tussis at the present time. 


immunization with ade- 
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TREATMENT OF LEUCEMIA IN CHILDHOOD 
KENNETH C. MicKLe, M.D., George V. Muscato, M.D., ALice LEMANSKI, M.D., 
AND D. B. CLaupon, M.D. 
MILWAUKEE, WIs. 


INCE Farber and associates’ re- 
ported favorable responses of chil- 
dren with acute leucemia to therapy 
with aminopterin, there have been nu- 
merous reports’ of the use of this and 
other folie acid antagonists in that dis- 
ease. The results have varied, but in 
general have been favorable. More re- 
cently adrenocorticotropic hormone 
(ACTH) and cortisone have been em- 
ployed in the treatment of these pa- 
tients.® 
We are reporting the results of the 
treatment of twenty-two children with 
leucemia. These were treated with 
aminopterin, amethopterin (a related 
folie acid antagonist), and, in some of 
the later cases, with ACTH and/or 
cortisone. The antifolic acid drugs 
were given parenterally and orally, 
using both the ampules and the tablets 
for oral administration. 


METHODS AND RESULTS 


Since starting the use of the folic 
acid antagonists in childhood leucemia 
two years ago, we have treated twenty- 
two patients. Summaries of the results 
are shown in Table I. As can be seen, 
seventeen were of the acute lympho- 
eytie type, one a chronie lymphocytic 
leucemia, and four of the myelocytic 
group. The response to therapy in 
types other than acute lymphocytic leu- 
cemia has usually not been encourag- 
ing, although in one case of chronic 
lymphocytic leucemia a remission of 
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rather short duration was obtained, 
and in the myelocytic group most pa- 
tients showed some improvement, but 
did not have a true remission. In 
three cases of acute lymphocytic leu- 
cemia death occurred within a few days 
of the onset of the treatment. In each, 
the leucemic process had advanced to 
a terminal stage before initiation of 
therapy. In the other cases some de- 
gree of improvement was noted; the 
duration of this improvement varied 
from a few weeks to approximately one 
year. 

The plan of therapy varied with the 
demands of the particular case and our 
increasing knowledge of the action of 
the folic acid antagonists. We used 
aminopterin more than any other drug 
in the cases under discussion. For a 
short period amethopterin was used, 
but it was felt, contrary to the expe- 
rience of other investigators,‘ that it 
was less effective. In all cases various 
supportive measures were used wher- 
ever indicated. These consisted par- 
ticularly of antibiotics and multiple 
blood transfusions. 

In the earlier cases an initial course 
of therapy of approximately 1 mg. of 
aminopterin was given daily, until 
signs of toxicity appeared, usually in 
five to ten days. If a remission was 
obtained, therapy was then stopped un- 
til signs of exacerbation were noted. 
With this type of approach several 
severe toxic reactions were encoun- 
tered, and it was felt that the dura- 
tion of remission could be prolonged 
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by maintenance therapy during the re- 
mission. At the present time, treat- 
ment is being initiated in much the 
same manner, but interrupted earlier 
in an effort to avoid toxie reactions. 
Within a week after the daily dose has 
been stopped the patient is placed on 
a maintenance dose, which ranges from 
14 mg. three times weekly to 1 mg. 
every other day. If the maintenance 
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creased, and in some cases the relapse 
ean be delayed. If this method is not 
successful, a second course of daily 
therapy can be instituted. The proce- 
dure during this stage is the same as 
during the initial period; however, the 
likelihood of a second full remission 
is slight. 

In several of the later cases in our 
series we used adrenocorticotropic 


TABLE I. 








TYPE 


PATIENT LEUCEMIA | TREATMENT 


DURATION OF LIFE FROM 
ONSET OF 


TREATMENT 


NUMBER AND 
LENGTH OF ONSET OF 
REMISSIONS | SYMPTOMS 











D. Z. Ac. lymph. 
M. W. Ac. lymph. 
R. 8. Ac. lymph, 
T. &. Ae. lymph. 
G. M. Ae. lymph. 
J. L. Ae, lymph. 


Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 
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Ss 


D. 
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Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 


Ae. lymph. 
Ac. lymph. 
Ae. lymph. 
Ac. lymph. 


Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 
Aminopterin 


Ac. lymph. 
Ae. lymph. 
Ac. lymph. 
Ac. myel. 
Ac. myel. 
Ac. myel. 
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ACTH 


be 


Ae. lymph. 
thopterin & 
ACTH 

ACTH 

Cortisone, 
aminopterin 

X-ray, 
aminopterin 


. lymph. 
. lymph. 


myel. 
lymph. 


ACTH 


». lymph. Aminopterin 


Aminopterin & 


Aminopterin, ame- 


X-ray, aminopterin, 
amethopterin, & 


0 24 da. 
1-6 mo. 1 yr. 
1-7 wk. 3% mo. 

0 6 mo. 
1-3% mo. mo. 3 wk. 
1st-3 mo mo. 3 wk. 
2nd-3 wk. 


4 mo. 


mo. 2 wk. 
3 mo. 
mo. 3 wk. 
6 mo. 


mo. 5 da. 
3% mo. 

7 mo, 1 wk. 
6 mo. 


1-1 mo. 
1-4 mo. 
1st-3 mo. 
2nd-1 mo. 
1-5 wk. 4 mo. 
1-10 mo. 13 mo. 3 wk. yr. 1 wk. 
0 1 mo. 3 wk. 16 da. 
0 2 mo. 7 da. 
0 3 mo. mo. 2 wk. 
-5 mo. 8 mo. mo. 1 wk. 


mo. 3 wk. 


1st-6 mo. 9% mo. 814 mo. 


2nd-1 mo. 


0 2 mo. 3 wk. 2 mo. 2 wk. 
1-4 wk. 4 mo. 1 mo. 3 wk. 
0 3 yr. 4 mo. 3 wk. 


1st-1 mo. 9 mo. 4 mo. 1 wk. 


2nd-1 wk. 


Under treat- 
ment 


2 Under treat- 
ment 





dose can be increased without toxic 
results, this is done. The oral route 
is used unless the patient is unable to 
take the medication. 

This therapy is continued with a 
weekly check on the physical and hema- 
tologie condition of the patient until 
signs of an exacerbation appear. At 
that time the maintenance dose is in- 


hormone (ACTH) and _ cortisone. 
These were given intramuscularly at 
six-hour intervals over a period of ten 
to fourteen days. The dose varied from 
5 to 20 mg. of ACTH and 25 to 50 mg. 
of cortisone. In two cases, ACTH or 
cortisone was given once daily, or three 
times a week after the initial course of 
treatment. 
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The toxic manifestations of the folie 
acid antagonists posed a _ constant 
threat in their clinical use. While or- 
dinarily the minor effects were the first 
to be seen, at times grave, and ocea- 
sionally fatal, ones appeared with 
frightening rapidity. 

In almost every case some signs of 
toxicity appeared. The most frequent, 
and usually the first, was an ulcerative 
stomatitis which was at times extremely 
severe. Characteristically, one saw 
small white patches covering ulcera- 
tions on the inner surface of the cheeks, 
the lips, or over the palate. These re- 
sponded to some extent to various local 
therapeutic measures, but usually could 
be eliminated only by cessation of ther- 
apy. 

Alopecia was an occasional result of 
prolonged treatment. Its severity 
varied from complete baldness to barely 
noticeable thinning. 

Paneytopenia was frequently ob- 
served during the course of treatment, 
but no fatalities occurred as a result 
of this factor alone. It was difficult 
at times to determine whether the pan- 
eytopenia was caused by therapy or by 
the disease. We felt that the low neu- 
trophile counts indicated the danger of 
a lowered resistance to infection, and 
consequently used antibioties freely. 
Infection was an infrequent immediate 
cause of death in our series. 

By far the most dangerous effect of 
aminopterin was hemorrhage, which oe- 
eurred frequently. Since bleeding is 
common in untreated patients with leu- 
cemia, it was often difficult to deter- 
mine whether or not the medication 
was responsible for hemorrhage. A 
basic clotting defect was not apparent. 
We felt that several factors were in- 
volved. Although large doses of am- 
inopterin, as well as leucemia, produced 
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thrombocytopenia, we did not feel this 
was the primary cause of the difficul- 
ties encountered. Many of our pa- 
tients had extremely low platelet 
counts over weeks or months without 
hemorrhage. The Rumpel-Leede test 
was not considered an accurate meas- 
ure of capillary fragility and so we did 
not use it consistently. In several in- 
stances where it was used the results 
did not correlate with the presence or 
absence of hemorrhage. It seems pos- 
sible that actual destruction of vessel 
walls by infiltration and pressure of 
leucemia cells were responsible for 
some of the bleeding. The presence of 
increased amounts of heparin-like sub- 
stances in the blood may also have been 
a factor in some cases. Therefore our 
experiences have led us to consider 
hemorrhage the result of a combination 
of these forces rather than any one 
acting alone. 

Whatever the cause of hemorrhage, 
its treatment was usually unsatisfac- 
tory. Following the reports by Allen 
and co-workers® of increased heparin- 
like substances in the blood of some 
leucemia patients, we used protamine 
sulfate in an effort to control bleeding. 
This agent usually had little effect, but 
in one ease brought about a dramatic 
cessation of bleeding. 


HEMATOLOGIC CHANGES 


In following the course of patients 
under treatment with aminopterin, 
changes in the size of the spleen, liver, 
and lymph nodes, as well as the gen- 
eral appearance of the patient, were of 
value. The laboratory must be utilized 
for an evaluation of the patient’s day- 
to-day progress. While there were in- 
dividual variations, a general pattern 
was evident which served as a guide to 
further treatment and provided a basis 
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for prognosis in the individual case. 
When a patient was receiving inten- 
sive aminopterin therapy the routine 
was to obtain white blood cell and dif- 
ferential leucocyte counts daily; red 
blood cell and platelet counts were ob- 
tained twice weekly. Following dis- 
charge of the patient from the hos- 
pital these determinations were per- 
formed weekly. Bone marrow studies 
were done initially and at intervals 
during the course of the disease. Other 
determinations were carried out from 
time to time, but did not appear to add 
any important information. 

Changes in the cellular elements of 
the blood during the induction of an 
aminopterin-produced remission were 
sufficiently characteristic to make their 
description of value. The white blood 
cell count fell during the period of 
daily therapy, sometimes to a level be- 
low 1,000 cells per cubic millimeter. 
This continued for a period that varied 
from two days to two weeks following 
interruption of daily medication. - A 
gradual rise in the total white cell 
count then occurred. The total count 
remained normal throughout the re- 
mission. Intermittent treatment with 
aminopterin did not produce a marked 
leucopenia in our patients, but it un- 
doubtedly prolonged periods of that 
state induced by more intensive ther- 
apy. 

The diffierential count changed very 
dramatically during the course of 
treatment. There was a decrease in 
the number of immature cells as early 
as the second day. Their destruction 
was suggested by the increased num- 
ber of basket cells that appeared in 
patients with high initial blast counts. 
Shortly after the initial change a de- 
crease in the number of segmented neu- 


trophiles oceurred. Granuloeytes and 
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blast cells at times completely disap- 
peared, so that the only white blood 


cells seen in the smears were small, 
darkly staining lymphocytes. The rise 
in the total white cell count that fol- 
lowed this period was primarily the 
result of an increase in segmented neu- 
trophiles, while the percentaze of blast 
cells remained at a low level until the 
end of the remission. 

The thrombocyte level was of con- 
siderable prognostic value. In all of 
our eases there was an initial throm- 
boeytopenia which continued for ap- 
proximately a week after the white 
blood assumed a near normal 
character. At this time there was a 
slow rise of the thrombocyte count to 
normal levels where it remained until 
the initial phase of an exacerbation. A 
fall in the thrombocyte count was often 
the first warning of impending danger. 
In patients who did not exhibit the rise 
to a normal thrombocyte count it could 
be assumed that a complete remission 
was not obtained and that any improve- 
ment noted would be of short duration. 


cells 


Bone marrow examinations did not 
prove to be of great value to us after 
the diagnosis was initially confirmed. 
In most instances the appearance of 
the marrow during treatment was one 
of active leucemie proliferation, even 
though other findings at the time indi- 
eated a remission. However, we noted 
improvement during treatment in some 
eases. In one patient the marrow im- 
proved to such a point that the only 
indication of leucemia at the time of 
examination was an occasional lympho- 
blast in what was otherwise normal 
marrow. It may be that we would have 
found this situation more frequently 
had examinations been made at shorter 
intervals. 
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During intensive therapy, the red 
blood cell count and hemoglobin level 
generally fell so low that transfusion 
was required. However, once a remis- 
sion was established, they were main- 
tained at a normal level for extended 
periods. 


DISCUSSION 


Aminopterin and the other antifolic 
acid compounds are potent drugs with 
dangerous toxic effects. We feel that 
they are not suitable for general use, 
but are valuable for clinical research. 
The initial response to their use in 
some instances is dramatic and ex- 
tremely encouraging, but the end re- 
sult is always the same. 

Recently, in re-evaluating our re- 
sults, we have come to the conclusion 
that antifolic treatment has little value 
after the end of the first remission. 
While we obtained improvement and 
partial remission on second courses of 
treatment, their duration was so short 
as to make the procedure unworthy of 
the unavoidable expense and trauma to 
the patient and parents. It is, there- 
fore, our policy at present to discon- 
tinue antifolie acid therapy when a 
severe exacerbation ends the first re- 
mission. 

Recently Bierman and associates*® re- 
ported a series of cases of children with 
acute leucemia treated only with trans- 
fusions and antibiotics. He found the 
average duration of life to be as long 
in his eases as that reported by other 
investigators using aminopterin. We 
are not able to show statistically that 
aminopterin kas lengthened the life of 
our patients. However, it is our im- 
pression, having had experience with 
both methods of management, that chil- 
dren treated with aminopterin are 
more likely to develop complete clin- 


ical remissions. Aminopterin often re- 
lieved pain due to leucemic infiltration 
of the marrow. It was also a most ef- 
fective agent in reducing the size of 
enlarged lymph nodes, liver, and 
spleen, thereby relieving distressing 
symptoms of abdominal and medias- 
tinal pressure. It is hard to believe 
that some patients whom we have seen 
develop remissions of considerable 
duration after treatment with aminop- 
terin would have survived more than 
a few weeks under any other form of 
therapy. 

In every patient under treatment 
for any length of time we have reached 
a point where the dose of aminopterin 
necessary to produce relief of symp- 
toms has been greater than the toxic 
level. At present it is our feeling that 
in these cases it is better to discon- 
tinue therapy entirely and rely on 
other measures. It has seemed to us 
that the treatment is of no value if it 
does not prevent hospitalization and 
chronic invalidism. 

Our limited experience with corti- 
sone and adrenocorticotropic hormone 
does not allow us to do more than ex- 
press our impressions. We have used 
these agents in two cases without other 
drugs, and in three cases in conjunc- 
tion with the antifolie acid agents. We 
feel their effect is less marked and less 
sustained than that of aminopterin, 
but that they are of some value when 
hemorrhage makes the use of the folic 
acid antagonists hazardous. 


SUMMARY AND CONCLUSIONS 


1. The results of treatment in 
twenty-two cases of leucemia are re- 
ported. 

2. Therapeutic agents employed 
were folic acid antagonists, adrenocor- 
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ticotropie hormone, cortisone, transfu- 
sions, and antibiotics. 


3. Characteristic laboratory changes 


are reported. 

4. Aminopterin is a drug possessing 
therapeutic value but extreme toxicity. 

5. Limited experience with ACTH 
and cortisone has shown them to be of 
less value than aminopterin in the 
treatment of acute leucemia in chil- 
dren. 


We wish to express our appreciation to 
Dr. J. M. Ruegsegger and the Lederle Labora- 
tories Division for supplying the folie acid 
antagonists used in the study. 
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TETANUS NEONATORUM 


Report oN Eicgutr Cases Witu Two REcovERIEs 


F. C. FRrepLANDER, M.B., Cu.B. (Caprrown ) 
DuRBAN, UNION or SoutH AFRICA 


ETANUS neonatorum is a disease 

that has become increasingly un- 
common in civilized areas.‘ Today 
cases are considered as rarities in most 
centers. This report is concerned with 
eight cases that I have seen in the 
King Edward VIII Hospital, Durban, 
during the period May, 1950, to Feb- 
ruary, 1951. From the records of the 
hospital for the period 1946 to 1951 
sixty-seven cases have been collected. 
Of these, four have recovered, inelud- 
ing two of the eight deseribed in this 
report. 

During the period May 1, 1950, to 
Feb. 1, 1951, 3,108 cases were admitted 
to the pediatric wards of the hospital, 
an incidence of 0.26 per cent of ad- 
missions. 


CASE REPORTS 


Cask 1—L. M., a Bantu female, 
aged 14 days, was admitted to the 
pediatrie wards at 8 p.m. on May 11, 
1950. 

The mother complained that the in- 
fant was unable to suck, that there 
was generalized stiffness, vomiting, 
and mild diarrhea. The infant was 
born at home; no medical attention 
was available and the cord separated 
apparently normally on the fifth day. 
The infant appeared to be well and to 
suck well for the first eight days and 
then became restless and _ stiff, and 
found difficulty in feeding. After sev- 
eral days she developed a mild diar- 
rhea and vomited on several occasions. 
She was brought to hospital on the 
sixth day of the disease. 

Physical examination on admission 
revealed a well-developed, well-nour- 


ished female Bantu infant, acutely ill, 
and with a temperature of 100.6° F. 
The infant was rigid and went into 
spasm on the slightest stimulation. 
Facies showed trismus and rigidity, 
and a marked risus sardonicus on stim- 
ulation. The eyes were tightly closed, 
eardrums were normal, the throat was 
not seen; the lungs were clear to aus- 
cultation and pereussion. The infant 
apparently had a certain amount of 
expiratory difficulty. The heart rate 
was 120 per minute and there was no 
arrythmia; the heart sounds were 
closed. The abdominal muscles were 
tense and rigid and it was impossible 
to tell whether any masses were pres- 
ent. The umbilicus was septic with 
a yellowish slough covering it. Due 
to the extreme rigidity of the infant 
and the stiffness present a more de- 
tailed examination was impracticable. 

On admission to hospital the infant 
was given 100,000 units of antitetanus 
serum intramuseularly; 1% ¢.c. of par- 
aldehyde was given every four hours 
for the first twenty-four hours. She 
was also given chloral hydrate 5 gr. 
every three hours for the first night 
and then as required. One cubic centi- 
meter of 50 per cent solution of mag- 
nesium sulfate was given intramus- 
cularly every six hours and tapered 
off over the next three to four days. 
The infant was able to take fluids given 
by pipette, and 3 ounces of expressed 
mother’s milk were given by this means 
every four hours. 

On the third hospital day the infant 
developed loose green stools with mu- 
cus, and vomited several times. For 
this she was put on the routine gastro- 
enteritis treatment and also given 
adrenal cortical extract 1 ¢.c. intra- 
muscularly every four hours. This in- 
cident lasted for three days but she 
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had a recurrence on the twelfth hos- 
pital day when the same routine was 
adhered to. Three days after this she 
developed edema which disappeared 
when the cortical extract and saline 
were withdrawn. At this time also 
sterile abscesses were discovered over 
both deltoid muscles due to the injec- 
tion of paraldehyde which had been 
given in these areas. The skin over 
these muscles sloughed away and neces- 
sitated a somewhat longer stay in hos- 
pital than would have been necessary 
had this unfortunate complication not 
arisen. The infant was discharged 


from hospital after six weeks. 


Case 2.—Z. N., Bantu male, aged 10 
days, was admitted to the pediatric 
wards on Jan. 24, 1951, at 7:40 P.M. 

The delivery had been at full term 
and spontaneous, the mother having 
had a precipitate labor at her work. 
The cord was cut with an old pair of 
scissors; a piece of white calico sat- 
urated in eastor oil was applied as a 
dressing. The infant throve well for 
nine days and it was then noticed that 
he could not suck and was unable to 
take feedings. The next symptoms to 
appear were restlessness and crying, 
and a general muscle stiffness of jaw 
and body. On the tenth day, ie., 
within twenty-four hours of the first 
symptom, the infant began having mild 
spasms. 

Examination on admission showed a 
well-nourished male Bantu infant, per- 
spiring profusely and with a markedly 
raised temperature. The infant was 
rigid and went into tetanie spasms on 
stimulation. Trismus was marked and 
there was a well-marked risus sardoni- 
eus. The eyes were tightly closed; 
eardrums were normal. The lungs 
were clear to percussion and ausculta- 
tion. The pulse was rapid, but regu- 
lar, and the heart sounds closed. The 
abdominal muscles were rigid, but re- 
laxed slightly between spasms. 

He was given 60,000 units of anti- 
toxin intramuscularly, and 40,000 units 
mixed in 1 ampule of hyaluronidase 
and injected subeutaneously into the 
anterior abdominal wall. One-half 
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cubie centimeter of paraldehyde and 
300,000 units of procaine penicillin in 
aqueous solution were also given on 
admission. He was given 1 ¢.c. of 50 
per cent magnesium sulfate intramus- 
eularly and chloral hydrate 5 gr. with 
potassium bromide 24% gr. by mouth. 
Over the next three days he was given 
chloral hydrate 5 gr. and potassium 
bromide 2% gr. every eight hours, and 
magnesium sulfate % ¢.c. of 50 per 
cent solution every eight hours. Feed- 
ings consisted of expressed mother’s 
milk given by gastric drip, 3 ounces five 
times every twenty-four hours. 

All drugs were tapered off from the 
fourth hospital day after it had been 
noted that a marked diminution in the 
severity and incidence of spasms had 
taken place. On the seventh day the 
only medication which the infant re- 
ceived was 4 ¢.c. of 50 per cent mag- 
nesium sulfate at 7:30 a.m. and 200,000 
units of penicillin. No spasms were 
noted on that day. 

On the evening of the seventh day 
the father signed the patient out of 
hospital on his own responsibility. 

I report this case as the infant would 
have been discharged as cured within 
the next few days. 


REVIEW OF CASES 
Eight eases have been seen in this 
hospital in a ten-month period and are 


reported on here. 
inal infection was of the umbilicus. 


In all cases the orig- 


Various unclean used 


to eut the cord, e.g., old blades and 


agents were 
pieces of glass. Dressings varied from 
old rags to rat dung. This is not an 
uncommon dressing among the Bantu 
who use animal excreta for a number 
of therapeutic purposes. There were 
no other cases of tetanus in adults or 
children from these homes. 

The age on admission varied from 
5 to 14 days with an average of 7 days. 

The symptomatology was remark- 
ably constant, the presenting symp- 
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FRIEDLANDER: TETANUS NEONATORUM 


toms being either inability to suck or 
stiffness of the body, with dyspnea. 
Generalized spasms followed, usually 
within twelve hours, and always within 
twenty-four. 

Complete examination was often dif- 
ficult because it precipitated spasms, 
but the clinical findings were unmis- 
takable. In all cases the cord had sep- 
arated, leaving an infected area. The 
typical risus sardonicus was pro- 
nounced while tetanic spasms occurred 
frequently, with hands tightly clenched, 
back arched, and arms and legs held 
in a semiflexed position. The muscles 
of the abdominal wall were rigid and 
the intercostal muscles in spasm, lead- 
ing to a cessation of breathing and 
cyanosis. 

TREATMENT 


A regime of treatment was worked 
out in these cases. It was not an in- 
flexible routine, but had to be varied 
from one case to another and at dif- 
ferent times in the treatment of the 
same child. The main points were: 


1. Antitetanic serum: 100,000 
units are given immediately and not 
repeated. Of this, 40,000 units are 
diluted with an equal quantity of dis- 
tilled water and mixed with hyaluroni- 
dase. This is then given subcutane- 
ously into the anterior abdominal wall. 
We do not believe that this has any 
local action on the infected umbilicus 
once the generalized spasms have 
started; it is given in this site as it is 
better absorbed into the general circu- 
lation. The remaining 60,000 units 
of antitetanus serum are given intra- 
muscularly. 

2. Sedation: 1 ¢.c. of paraldehyde 
and 1 gr. of phenobarbital are given 
intramuscularly on admission and the 
paraldehyde is repeated once if neces- 
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sary. This will usually give adequate 
initial relaxation and is followed by 
chloral hydrate 5 gr. and potassium 
bromide 21% gr. every four hours. Two 
infants in whom paraldehyde was 
given for several doses collapsed and 
died in coma, and we were thus reluc- 
tant to use paraldehyde as the main 
sedative in the other cases. 

Magnesium sulfate, 4% c¢.c. of a 50 
per cent solution, is given intramus- 
cularly every four hours for four doses 
and then tapered off to every eight 
hours and gradually stopped. 

3. Prophylactic: Penicillin in the 
form of procaine penicillin in aqueous 
solution is given in dosage of 300,000 
units per day. 

4. Nutrition: This problem required 
a great deal of thought. It was felt 
that the best form of feeding and that 
which would cause the least irritation 
to the patient would be to set up a 


gastric drip and leave the tube in situ. 
The ideal feeding is expressed mother’s 
milk, and, where possible, this was 


given by pipette. Subcutaneous or in- 
travenous feedings were not used, but 
this is purely a matter of personal 
preference. The gastric drip method 
has the added advantage of giving nat- 
ural food plus the fact that medication 
ean be introduced with the feeding. 
5. General care: Ideally, this con- 
sists of complete isolation in a dark- 
ened room, with nursing care by a 
nurse who has had special experience 
in the treatment of the disease. It is 
unfortunately impossible in this hos- 
pital to approach even near to this 
ideal as there are no special wards and 
it is impossible to isolate any patient. 
In addition to this, the staff position 
is always rather precarious and the 
wards have always about 50 per cent of 
patients above the establishment. The 
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best that eould be done was to give or- 
ders that no one but a medical officer 
or state registered nurse could touch or 
administer treatment to any patient. 
The oxygen tent was covered with dark 
material so as to exclude as much light 
as possible. There is no way in which 
to tone down the noise made by a ward 
of about fifty children or to abate the 
general activity which obtains in such 
a ward. 

6. Care of the umbilicus: The um- 
bilieus was gently cleansed and daily 
dressings of hydrogen peroxide ap- 
plied. 

Results—Two infants survived. 
Seven died. 

Discussion.—The lowered incidence 
of the disease is entirely due to the 
greater cleanliness which obtains in 
the maternity services in civilized com- 
munities. In the King Edward VIII 
Hospital maternity service, which de- 
livers approximately 7,000 babies per 
annum, no cases of tetanus neonatorum 
have been reported. All infants re- 
ported here and all the others seen in 
this hospital since 1946 were delivered 
at home with no trained personnel 
available. 

The diagnosis in this series presented 
no difficulties as all infants were seen 
with the disease fairly advanced. It is 
not easy in early cases, however, to de- 
cide whether the infant has tetanus or 
not, and other conditions which must 
be taken into account are intracranial 
trauma from birth injury, tetany, and 
meningitis. 

Treatment is based on four prin- 
ciples. 

(a) Neutralization of free toxin in 
the blood: It is impossible to neutra- 
lize toxin that has already become 
bound in the central nervous system. 
Consequently, the antitoxin which one 
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gives has to be sufficient to neutralize 
all free toxin cireulating in the blood. 
The further small amounts of toxin 
which are produced before the disease 
is brought under control must also be 
neutralized and for this reason we be- 
lieve that a large initial dose of anti- 
toxin should be given. We feel that 
it is unnecessary to subject the infant 
to several injections and consequently 
give one large injection of antitoxin as 
soon as the infant has been adequately 
sedated after admission to hospital. 
Occasionally it may be found necessary 
to repeat the dose of antitoxin on the 
third or fourth day, but this should 
always be done before the eighth day 
in hospital, otherwise one has to desen- 
sitize the infant to the second dose. 

Exeision of the umbilicus has been 
recommended as a form of therapy in 
that it rids the body of the focus of 
infection.2, We believe that surgery 
in any form is an extremely dangerous 
procedure as the added irritation of 
surgical intervention may well prove 
to be too much for the extremely ill 
infant. 

We have found hyaluronidase excel- 
lent in attaining an initial quicker ab- 
sorption of antitoxin and have used 
this enzyme with subcutaneous injee- 
tion of 40,000 units of antitoxin. This 
has been given in the anterior abdom- 
inal wall—not, as previously stated, 
because we feel that the toxin is more 
effective in this site, but because we 
find that, with hyaluronidase, quicker 
absorption occurs from this site than 
from any other. The balance of 60,000 
units of antitoxin is given intramus- 
cularly and, due to its slower absorp- 
tion, acts for a short while as a depot. 

(b) To minimize the effect of bound 
toxin: Here the main form of therapy 
is sedation. The drugs which have 
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been used with the greatest success 
are: magnesium sulfate by intramus- 
eular injection, chloral hydrate, bar- 
biturates, paraldehyde. 

Magnesium sulfate has been claimed 
to diminish the incidence and severity 
of spasms,*** and in this series the 
same effect was noted. Bratusch-Mar- 
rain noted that magnesium sulfate, 
used originally in 4 per cent solution 
and later in 8 per cent solution, was 
useful and practically obviated the 
necessity of using other forms of seda- 
tion. 

This work has been confirmed by 
Muelchi* and Block and Foster® who 
used greater concentrations of the drug 
in smaller amounts injected. The 
pharmacological action of magnesium 
sulfate on the central nervous system 
is twofold,’ in that it acts as a general 
anesthetic when injected hyperdermic- 
ally or intravenously, and it also les- 
sens conduction in the nerve fibers. 
Overdosage with magnesium sulfate 
causes respiratory distress, and as this 
drug apparently acts as a synergist to 
the sedatives administered, care must 
be taken in the dosage employed. We 
have found that the safest and best 
dosage to use is 1 ¢.c. of a 50 per cent 
solution by intramuscular injection on 
admission, thereafter four doses of 4 
c.c. of a 50 per cent solution intramus- 
eularly at six-hour intervals and then 
4 e.c. at eight-hour intervals, taper- 
ing off as necessary. In addition to 
this, we give paraldehyde 1 e.c. intra- 
muscularly as soon as the infant is ad- 
mitted to the ward and 1 gr. pheno- 
barbital intramuscularly at the same 
time. Thereafter, we use chloral hy- 
drate 5 gr. and potassium bromide 244 
er. at six-hour intervals and when 
necessary. We feel that chloral and 
potassium bromide are the safest drugs 
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to use in the treatment of young chil- 
dren and were struck by the intense 
action that paraldehyde and magne- 
sium sulfate have had when adminis- 
tered at the same time. Because of 
this we only give one initial dose of 
paraldehyde which has a quick action 
in sedating the infant. 

Different authors have claimed that 
the various sedatives which they use 
have been of great value. The vari- 
ous sedatives are chloral hydrate,* * * ° 
barbiturates,” ° and paraldehyde.* We 
feel that it is not of great importance 
which of these drugs is used provided 
that adequate sedation is maintained. 
It is best to use the form of sedative 
with which one is best acquainted. 

Constant sedation is liable to cause 
stasis at the lung bases and this must 
be guarded against by routine nursing 
care. 

(e)The focus of infection must be 
adequately treated: Local dressings 
of hydrogen peroxide are usually suf- 
ficient for this purpose when combined 
with parenteral penicillin in adequate 
doses.*® 

We use the procaine penicillin, pref- 
erably in aqueous solution, by intra- 
muscular injection, 300,000 units once 
a day. In infants of this age peni- 
cillin may be mixed in the feedings 
and given orally in slightly larger 
dosages. 

(d) Maintenance of adequate nutri- 
tion and hydration: Several methods 
may be used to maintain adequate 
hydration, which is more important 
than feeding, due to the great loss of 
fluid that obtains in these cases. The 
method that we have used for all in- 
fants who have not been able to be fed 
by pipette has been to pass a gastric 
tube and feed by this means. This has 
the added advantage of being the por- 
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tal of entry for any medication that is 
necessary, chloral, penicillin, ete., 
and provided that the infant is suf- 
ficiently sedated, the irritation is not 
great. By this method mother’s milk 
can be administered and nutrition as 
well as hydration is maintained. How- 


> oO 
e.g., 


ever, the subcutaneous or intravenous 
routes may be used, but we hesitated 


, 


to use ‘‘cut-downs’’ on these infants 
in their highly irritable state imme- 
diately upon admission to hospital. 
The infants should be nursed in a dark 
room with a minimum of external 
stimuli such as noise and light. In 
eases in which the infants collapse, 
nikethamide may be used as a stimu- 
lant. 

Finally, it must be stressed once 
more that this is a disease of ignorance 
and superstition and is consequently 
rarely seen in civilized communities.’ 
The Bantu in South Africa, who are a 
backward race with a strong influence 
of superstition, are therefore particu- 
larly prone to develop the disease. It 
is notable that not one of the sixty- 
eight infants treated in this hospital 
since 1946 have been infants delivered 
by the maternity service of the hos- 
pital. 

PROGNOSIS 


In reported series mortality has 
varied between 100 per cent and 50 
per cent.® 

In our series of cases one infant re- 
covered and one would certainly have 
recovered had it not been signed out 
of hospital. It is notable that these 
were in older infants, 14 and 10 days, 
respectively ; ‘and one infant from the 
Indian wards of this hospital, who re- 
covered, had an ineubation period of 
fourteen days as well. Of the remain- 
ing fifty-nine infants who were seen in 
this hospital and not reported here, 
two recovered. One of these was 11 
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days of age on admission. From this 
it would seem that the age on admission 
and therefore probably the incubation 
period is an important factor in prog- 
nosis, but adequate nursing care and 
the application of the four principles 
of treatment dealt with above would 
have a marked effect in lowering the 
mortality. 
SUMMARY 


A report is given of eight cases of 
tetanus neonatorum with two recov- 
The age on admission in rela- 
tion to the prognosis is mentioned. 


eries. 


Treatment is discussed and the fol- 
lowing four principles of treatment are 
stressed : 


1. Neutralization of free toxin in 


the blood. 

2. Therapy to minimize the effect of 
bound toxin. 

3. Treatment of the nidus of infee- 
tion. 

4. Maintenance of adequate hydra- 
tion and nutrition. 


I wish to thank Dr. J. Parker, Medical 
Superintendent of the King Edward VIII 
Ilospital, for permission to record these cases, 
and Dr. F. Walt, pediatrician at Addington 
Hospital, Durban, for help in the preparation 
of this paper. 
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INFECTIOUS LYMPHOCYTOSIS 


A Report or Two Cases Notep Fo.ttowine TRAUMA 


SypNEY WALDMAN, M.D.,* anp AprAHAM M. Frumin, M.D.** 
PHILADELPHIA, Pa. 


NFECTIOUS lymphocytosis was 

first described by Smith*® in 1941 as 
a distinct clinical entity, characterized 
as a benign process associated with a 
marked leucocytosis and absolute lym- 
phocytosis. He emphasized that this 
disease was infectious, contagious, and 
added that the clinical signs and 
symptoms might be so mild as to 
escape attention. There could be 
varying degrees of constitutional reac- 
tion such as vomiting, fever, irritabil- 
ity, abdominal signs and symptoms, 
and occasionally signs of involvement 
of the central nervous system. In his 


eases the heterophile antibody tests 


were negative. The leucocytosis and 
absolute lymphocytosis were due to an 
increased number of small lympho- 
eytes. Lymph node biopsies in two of 
his eases were similar. The nodes 
showed ‘‘degeneration of the lymph 
follicles and a striking proliferation of 
the reticuloendothelium of the si- 
nuses.”’ 

Previous cases by Ryersbach and 
Lenert,*? and Thelander and Shaw" 
may have been instances of the same 
disease. Subsequent reports'-*) ** ** 
16,19 have been found in the pediatric 
literature. 

Instances of infectious lymphocyto- 
sis noted following trauma have not 
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the Department of Research, the , 


been previously reported in the pedi- 
atrie literature. In the case reported 
by Lemon and Kaump”® lymphocytosis 
was found to be present in a child who 
was admitted because of a fractured 
tibia. The child, however, had an up- 
per respiratory tract infection with 
x-ray evidence of a bronchopneumonia. 
The two cases which we shall subse- 
quently describe apparently fulfill the 
eriteria for such a diagnosis. 


CASE REPORTS 


Case 1.—This 3-year-old white male 
was struck by an automobile on Oct: 
17, 1949. He was uneonscious for 
several minutes but awoke spontane- 
ously and was taken to the Mount 
Sinai Hospital. When first seen at the 
hospital the child was erying and ir- 
ritable. He appeared well developed 
and well nourished. A slight abrasion 
was present in the occipital region 
which exhibited a slight amount of 
bleeding. There was a minor swelling 
at the left parieto-occipital region. 
The extraocular movements of the 
eyes were normal. The pupils were 
regular and equal and reacted nor- 
mally to light and accommodation. 
No abnormalities of the sclerae or con- 
conjunctivae were noted. A _ small 
amount of dried blood was present in 
the left auditory canal; this had ap- 
parently gravitated to the ear from a 
small laceration of the scalp on that 
side. The ieft mastoid process was 
slightly tender to palpation, but no 
swelling or discoloration was evident. 
The right mastoid process appeared 
normal. No evidence of bleeding was 
noted in the nostrils. Examination of 
the mouth and throat failed to reveal 
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any evidence of bleeding. The tongue 
protruded in the midline and was well 
papillated. The lungs were clear to 
percussion and auscultation. <A _ re- 
spiratory rate of 32 per minute was 
present. Auscultation of the heart 
revealed a sinus tachyeardia with a 
rate of 128 per minute. No murmurs, 
shock, or thrills were detected. The 
blood pressure was 120/90. Examina- 
tion of the abdomen revealed no he- 
patie or splenic enlargement. There 
were no masses or areas of localized 
tenderness. Peristalsis was active. 
Examination of the extremities was 
entirely negative. Neurological ex- 
amination revealed no pathologic 
signs. The examination of the cranial 
nerves failed to reveal any abnormali- 
ties. No Kernig or Brudzinski signs 
were present. The deep tendon re- 
flexes were bilaterally equal and ac- 
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The hospital stay of this patient was 
entirely uneventful. No residual ef- 
fects were noted at any time. No 
signs of any infection were elicited 
during his stay in the pediatrie ward. 
He was discharged without any 
further disability. The white cell 
count and differential subsequently re- 
turned to normal values. 


Case 2.—This 5-year-old white male 
child was struek by a truck while 
going to school on Feb. 10, 1950, and 
was admitted to the Mount Sinai 
Hospital with an obvious fracture of 
the middle third of the left femur. 

His past medical history was en- 
tirely negative. He had had no con- 
tagious diseases and had been im- 
munized against smallpox and diph- 
theria. There were eight siblings, all 
of whom were living and well. 


TABLE I 
10/18 10/19 10/22 10/25 10/28 
R.B.C. 4.1 4.1 
Hemoglobin 11.7 13.3 13.6 13.3 
Reticulocyte % 1.5 
Platelets per ¢.mm. 200,000 
W.B.C, 45,000 63,700 64,000 31,400 26,900 
Polymorphonuclear 
segmented 19 9 12 20 29 
nonsegmented 2 3 3 3 2 
Lymphocyte 77 79 83 75 68 
Monocyte 2 
2 7 


Eosinophile 


tive. No evidence of muscle weakness 
could be found and the Babinski, Gor- 
don, and Oppenheim reflexes were 
negative. 

The provisional diagnosis of cere- 
bral concussion was made on admission 
and the child was observed in the 
pediatric ward. 

Studies of the blood 
values shown in Table I. 

Laboratory studies included a heter- 
ophile antibody titer which was re- 
ported as negative on Oct. 26, 1949. 
Agglutination studies against typhoid, 
paratyphoid, brucella, and _ proteus 
OX,, were all negative. The blood 
urie acid was 2.4 mg. per cent. X- 
rays of the skull, chest, and abdomen 
failed to reveal any abnormalities. 


revealed the 


9 9 1 


Physical examination on admission 
revealed a_ well-nourished, well-de- 
veloped child. Physical findings were 
completely negative except for a sim- 
ple fracture of the left femur with a 
gross deformity in the mid-portion. 

Examination of the blood revealed 
the values shown in Table IT. 

The x-rays revealed a complete, ir- 
regular, transverse slightly com- 
minuted fracture through the middle 
of the lower third of the left femur 
with complete displacement and over- 
riding of the fragments. A _ long, 
curvilinear fracture through the right 
pubis was noted in good position. The 
heterophile antibody test was negative. 

The legs were placed in Bizone’s 
traction. Re-examination by x-ray on 
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Feb. 14, 1950, showed no improvement 
in the position of some of the frag- 
ments. On February 20 plaster casts 
were applied. Five days later open 
reduction was performed and _ re-ex- 
amination by x-ray three days later 
showed the bony fragments to be in 
good position. The child was dis- 
charged shortly thereafter. The white 
cell count and differential subsecuent- 
ly returned to normal. 

Blood Studies —Examination of the 
blood smears in these cases revealed 
no abnormalities of the red cells or 
platelets. The lymphocytes present 
were not abnormal in size, shape, or 
content. For the most part they were 
small and medium in size. The nu- 
cleus was stained a deep blue in color 
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numbers. Granulopoiesis was normal 
and orderly in maturation and oc- 
eurred in relatively diminished num- 
bers. There was an absolute increase 
in mature lymphocytes. The lympho- 
cytes for the most part were small. 
The nucleus was compact and occupied 
almost the entire cell with only a thin 
rim of cytoplasm present. No foreign 
cells were seen. The _ erythroid/ 
myeloid ratio was 1 to 9. 

*‘Impression: Normal marrow with 
inereased numbers of mature lympho- 
cytes.’’ 


DISCUSSION 


More instances of infectious lympho- 
eytosis have been recorded since Smith 





and no nucleoli were noted. The first described the clinical and hemato- 
TABLE IT 
| 2/10 | 2/1 | 2/18 | 2/14 | 2/15 | 2720 | 2/24 | 2727 

R.B.C. 3.8 ih" 1. aa 5 ek ae 
Hemoglobin 125 128 11.9 11.6 
Reticulocyte % 1.5 
Platelets per ¢c.mm. 400,000 
W.B.C. 36,000 34,400 40,200 47,000 47,000 47,600 55,300 39,400 
Polymorphonuclear 

segmented 31 28 15 17 20 17 12 34 

nonsegmented 6 1 1 4 3 3 5 
Lymphocyte 60 70 79 79 70 38672 81 58 
Monocyte 1 1 
Eosinophile 3 1 4 3 6 8 4 3 
chromatin network occurred in dense logic features of this disease. - We 


clumps. The margin of the nucleus 
was sharply demareated from the ey- 
toplasm. The nucleus itself was 
slightly indented and often occupied 
an eccentric position in the cell. The 
eytoplasm was sky blue and was mod- 
erately scanty in amount. Occasion- 
ally some of the cells showed several 
bright reddish-violet (azurophil) 
granules. 

A bone marrow examination was 
performed in one patient (Case 1) 
and the following report was obtained 
from the hematologist: ‘‘This was a 
good preparation of a normocellular 
marrow. Megakaryocytes were pres- 
ent in normal numbers and platelet 
production was adequate. Erythro- 
poiesis was normoblastie in nature 
and occurred in relatively diminished 





have discussed two children in whom 
trauma preceded the discovery of the 
lymphoeytosis. These cases may well 
be included in this clinical entity since 
there was no definitely known precipi- 
tating cause and the hematologic fea- 
tures were identical to those seen in 
infectious lymphocytosis. 

The examination of the bone mar- 
row afforded an opportunity to dis- 
pose more effectively of the possibility 
of a leucemic process. A careful 
study of the peripheral smear should 
be sufficient to rule out any of the 
other possibilities, i.e., infectious mon- 
onucleosis or the acute leucemias. 


re 


ee ee, ee 
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In both of our eases slight to mild 
eosinophilia was noted. This finding 
has been noted by the previous ob- 
servers. No abnormalities of the 
eosinophiles were found. No appar- 
ent correlation could be obtained be- 
tween the severity of the lymphocyto- 
sis and the degree of eosinophilia. 
The increase in eosinophile count was 
essentially an absolute value, with the 
total, rather than relative, amounts 
being more significant. 
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The degree of lymphocytosis appar- 
ently bore no relationship to the se- 
verity of trauma. Case 1 represented 
an instance in which little or no patho- 
logic findings were detected. A mod- 
erately severe concussion represented 
almost the entire extent of trauma. 
Case 2 presented a comminuted frac- 
ture of the femur associated with a 
linear fracture of the pubis. No 
therapy other than observation was 
required for the former while open re- 


TABLE IIT 
INFECTIOUS ACUTE INFECTIOUS 
LYMPHOCYTOSIS LEUCEMIA MONONUCLEOSIS 

I. History 

1. Weakness 0 + + 

2. Fever and night sweats 0 + 0 

3. Weight loss 0 + 0 
II. Physical examination 

1. Pallor 0 + 0 

2. Adenopathy 0 + + 

3. Hepatomegaly 0 + + 

4, Splenomegaly 0 ew 7 

5. Purpura 0 + 0 
IIt. Blood values 

R.B.C. Normal Diminished Normal 

W.B.C. Increased Increased or Normal or increased 

diminished 

Platelets Normal Diminished Normal 
IV. Blood smear 

Mature lymphocytes + 0 + 

** Blasts’’ 0 4 0 

Atypical lymphocytes 0 0 4 


V. Bone marrow 


phoeytes 
VI. Laboratory 
1. Heterophile antibody 0 


A marked lymphocytosis was noted. 
It was within the range of values 
usually deseribed for the disease. The 
lymphocytes were all mature and no 
possible doubt as to their being 
‘*blasts’’ or the atypical mononuclear 
cells of infectious mononucleosis could 
be entertained. For the most part 
these lymphoeytes were of the small 
and compact variety rather than the 


large type associated with a very pale 
blue cytoplasm in ‘which azurophil 
granules were commonly noted. 


Increased numbers Virtually all cells Normal marrow 
of mature lym- 


are ‘‘blasts’’ 


0 + 


duction was necessary in the latter 
ease. The elevation of white cell 
count, the percentage of lymphocytes 
and eosinophiles were virtually identi- 
eal. The return to normal values was, 
however, more prolonged in Case 2. 
The heterophile antibody test was 
performed in both of our patients with 
negative findings. This test was an 
important laboratory procedure in 
ruling out infectious mononucleosis. 
The failure to find granulomatous le- 
sions in the bone marrow aspirations 
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also was of value in excluding the 
diagnosis of infectious mononucleosis.”° 

In both of our eases the differential 
diagnosis of acute leucemia or infec- 
tious mononucleosis was considered 
after the results of the blood counts 
were obtained. For the sake of clarity 
Table III is added to aid in the differ- 
ential diagnosis. 


SUMMARY 


infectious lympho- 
noted following 


Two cases of 
eytosis in children 
trauma are presented. 

The importance of careful examina- 
tion of the blood smear and bone mar- 
row aspirations are stressed. 

A differential diagnosis between this 
condition and acute leucemia and in- 
fectious mononucleosis is tabulated. 


We wish to thank Dr. Henry Shenkin for 
allowing us to report one of his cases, and 
Miss Helen Gordon for her careful blood 
studies. 
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STUDIES IN SICKLE-CELL ANEMIA 


CLINICAL MANIFESTATIONS OF SICKLE-CELL ANEMIA IN CHILDREN 


, ANALYSIS OF THIRTY-SEVEN CASES WITH OBSERVATION ON THE USE OF 
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pe the recognition of sickle-cell 
anemia as a clinical entity by Her- 
rick' in 1910, numerous articles em- 


phasizing various features of this dis- 


ease have appeared in the American 
medical literature. However, because 
of the relative paucity of clinical 
studies dealing with sickle-cell anemia 
in the pediatric literature, we desire 
to report our experience with thirty- 
seven cases of this disease in children. 
Twelve of these cases are from the 
Pediatric Service of the Provident 
Hospital, Chieago, Ill., and were fol- 
lowed by one of us (R. B. 8S.) from 
1936 to 1940. The remainder were seen 
in the Pediatrie Service of Freedmen’s 
Hospital from 1936 to 1950. Children 
with sicklemia (patients with the sick- 
ling trait but without the active dis- 
ease) have been purposely eliminated 
from this study. All of the cases in 
our series exhibited the diagnostic triad 
of sickling, anemia,t and evidence of 
hemolysis together with characteristic 
clinical manifestations during some 
period of observation. 

All of the patients were Negroes. It 
is of interest to note that twenty-seven 
of our cases were in male children in 
view of the statement by Diamond? 


From the Department of Pediatrics of 
Howard University School of Medicine and 
the Pediatric Service of Freedmen’'s Hospital. 

*Present address: Cleveland, Ohio. 

tAn erythrocyte count below 3.5 million per 
cubic millimeter and/or hemoglobin below 10 
Gm. 


that the disease is more common in 
females. The ages on admission ranged 
from 3 months to 12 years, the average 
(mean) being 4.5 years. The average 
age of onset of symptoms was 3.5 years 
as contrasted with 6.3 years given by 
MeGavack and Nussbaum* who ana- 
lyzed 173 patients comprising adults 
and children. Conley, Martin, and 
Recinos* found the age of the first elini- 
cal manifestations to be 3.2 years in 
fifty-eight children with this disease. 
The distribution of the cases by age on 
the first admission and by age on onset 
of clinical manifestations is given in 
Table I and Fig. 1. 


TABLE I. DISTRIBUTION OF CASES BY AGE 
AGE ON | AGE AT 
rirst | ONSET OF 

| ADMISSION| SYMPTOMS 

NO. NO, 
AGE RANGE OF CASES| OF CASES 

Birth to 1 yr. 6 10 

1 to 2 yr. 2 4 

2 to 3 yr. 6 3 

3 to Syr. 9 9 

5 to 10 yr. a) 6 

10 to 12 yr. 3 


5 5 


Admission.—These thirty-seven pa- 
tients were admitted to the hospital 151 
times and the average number of en- 
tries per patients was four. The high- 
est number (eighteen) in this series 
occurred in a 5-year-old male who 
entered the hospital for the first time 
at the age of 3 years. 
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Familial Incidence.—It has long been 
known that sickle-cell anemia is a hered- 
itary and congenital blood disorder. 
According to Neel® the active disease 
results when the responsible dominant 
gene appears in homozygous condition. 
The thirty-seven children in our series 
were from thirty-three families. Three 
children in one family and two patients 
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None of the parents examined had 
clinically active sickle-cell disease even 
though they carried the sickling trait 
in their blood (sicklemia). This antic- 
ipatory finding is in conformity with 
the knowledge that victims of the active 
disease often exhibit genital hypo- 
plasia, have relatively low fertility, and 
in past years have often died prema- 


AGE AT LAST 
BIRTHDAY 





T T 
6 4 


NUMBER OF CASES 


Fig. 


from two others had active sickle-cell 
disease. From these thirty-three fami- 
lies a positive history of this disease 
was present in at least one other mem- 
ber in twenty-three families. Some of 
the earlier records were incomplete and 
it is likely that the true incidence of 
positive histories is higher than this 
figure. 


Zz 


AGES 
AT 
ADMISSION 


AVERAGE 


ae 45 
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1.—Distribution of thirty-seven cases by ages of onset and ages at admission. 


turely from intercurrent infections in 
childhood. Ten eases of sickle-cell 
anemia were found among the avail- 
able forty-one siblings of twenty-eight 
patients. 

Chief Complaints and Prominent 
Symptoms.—C hief eomplaints and 
prominent symptoms obtained from 
histories are listed in Table IT. 
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The high frequency of pain in the 
extremities and abdomen in our pa- 
tients is consistent with the reports in 
adults.**® However, the absence of leg 
uleers in our series is in striking con- 
trast with the findings deseribed in 
adults.*»* Although leg uleers have 
been reported in infancy, MeGavack 
and Nussbaum® give the average age at 
onset of these lesions as 14 years. As- 
sociated respiratory infections were 
common as chief complaints and as 
prominent symptoms. The high inei- 
dence of anorexia, weakness, irritabil- 
ity, and somnolence are characteristic 
findings associated with the crises of 


this disease. 


TABLE II. Ciu1er COMPLAINTS AND SYMPTOMS 

AS PROMI- 
AS CHIEF NENT SYMP- 
COMPLAINT |TOM OR SIGN 

NO. OF AD- NO. OF AD- 

MISSIONS MISSIONS 
Pain in extremities 39 52 
Pain in abdomen 21 41 
**Colds’’ 18 17 
Anorexia 14 44 
Fever 10 20 
Fatigability 14 
Pallor 3 
Headache 9 
Vomiting 20 
** Yellow eyes’’ = 
Convulsions 
Weakness 17 
Irritability 16 
Somnolence 14 


Epistaxis — 3 


w 


| wmoc$cus 


| 


Physical Findings.—The physical 
findings are listed in Table ITI. 

Respiratory infections were by far 
the most common physical findings 
(Table III) and appeared to be the 
chief precipitating factors in initiating 
crises of this blood dyserasia. The high 
incidence of tachycardia, cervical 
adenopathy, fever, and pulmonary 
rales can readily be explained by the 
frequency of respiratory infections. 
Murmurs were found in 51 per cent of 
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the cases and ecardiae enlargement in 
27 per cent. 

Evidence of malnutrition, such as 
underweight and thin extremities, was 
noted on thirty-three admissions. The 
protruding abdomen, barrel chest, and 
thin extremities, described by Winsor 
and Bureh’ as outstanding character- 
isties of children with this disease, were 
found in only three of our cases as a 
triad. Splenic enlargment was com- 
mon in our series (55 per cent of the 
admissions). The incidence in adults 
is much lower due to the siderofibrosis 
associated with chronic sickle-cell dis- 


TABLE III. SIGNIFICANT PHYSICAL 
FINDINGS 


~ NO. OF 
ADMISSIONS 


PHYSICAL FINDINGS 
Respiratory infections 103 
Mucosal pallor 90 
Tachycardia 85 
Splenomegaly 
Cervical adenopathy 
Cardiac murmurs 
Iecterus of the sclera 
Fever 

Cardiac enlargement 
Malnutrition 
Hepatomegaly 

**Pot belly’’ 
Pulmonary rales 
Barrel chest 

Hepatic tenderness 
Splenic tenderness 
Kyphosis 
Lordosis 
**Spider fingers’ 


t 
708 08 CIs] 


’ 


wx) 


ease. Hepatomegaly in our cases was 
less common and was found in only 21 
per cent of the admissions. Mucosal 
pallor, noted usually from the econjune- 
tiva and mouth, was found in 59 per 
cent of the admissions. The reliability 
of this clinical sign in the diagnosis of 
anemia is not great when evaluated 
against hematological findings. 

Icterus Index.—Eighty-four deter- 
minations for icterus index were made 
on thirty-two patients. The lowest 
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value was 4 units, the highest 90 units, 
and the average 22.5 units. 

Blood Counts—Three hundred 
eighty-four blood counts were per- 
formed on these patients. The blood 
findings on admission are contrasted 
with those on discharge in Table IV. 

Sickling was demonstrated in each 
patient. Average per cent sickling 
observed in twenty-nine cases was 77.5. 
A polymorphonuclear leucocytosis was 
a common finding on admission. 


TABLE IV. 


ON ADMISSION 
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ings in our group of children, 86 per 
cent of whom were under 10 years of 
age. In our experience skeletal changes 
are most frequently seen in older chil- 
dren. The most striking skeletal ab- 
normalities were observed in a 12-year- 
old male child who exhibited coarsen- 
ing of the trabecular pattern of the 
long bones, decalcification of the lum- 
bar vertebrae, and the typical skull 
findings in this condition (Fig. 2). 
Roentgenogram of the abdomen of this 


SELECTED HEMATOLOGICAL DATA 


~ ON DISCHARGE 





Average red blood cell count 
Average hemoglobin 

Average white blood cell count 
Lowest red blood cell count 
Lowest hemoglobin 

Lowest white blood cell count 
Highest red blood cell count 
Highest hemoglobin 

Highest white blood cell count 


z.48 millions 
7.16 Gm. 
12,467 

730,000 

less than 1 Gm. 
4,700 

4.34 millions 
13.5 Gm. 
48,850 


3.53 millions 
9.77 Gm. 
10,821 








Cardiac enlargement 
Normal heart size 
Pulmonary congestion 
Pulmonary consolidation 
Normal lung fields 
Decalcification of long bones 





TABLE V. ROENTGENOGRAPHIC FINDINGS 


NO. OF CASES 
11 
14 
6 
6 
1l 


Prominence of trabecular markings of long bones 
Prominence of diploic channels over the parietal bones 
‘* Hair-on-end’’ appearance of the skull 


Normal skull and long bones 

Calcified stones in gallbladder 
Henderson® reported an eosinophilia in 
45 per cent of a series of fifty-four cases 
of sickle-cell anemia. 

Roentgenographic Studies.—Roent- 
genograms were available in twenty- 
six of the thirty-seven cases. The 
significant findings are listed in Table 
V. 

In our experience about 50 per cent 
of the cases studied roentgenograph- 
ically exhibited cardiae and pulmonary 
pathology. Roentgenograms of the 
skeleton rarely revealed abnormal find- 


patient visualized an enlarged gall- 
bladder filled with opacities (probably 
bilirubin stones) (Fig. 3). 
Diagnosis.—The clinical symptoma- 
tology of this disease is sometimes 
protean and bizarre. The relative fre- 
quency of the disease and the many 
clinical conditions which it may simu- 
late have led us since 1946 to adopt the 
policy of performing sickle-cell tests 
on all admissions to the Pediatric Serv- 
ice. No definite diagnosis of this con- 
dition can be made clinically without 





Thickening of the calvarium, accentuated diploe, and vertical strictions are noted in 
the skull of a 12-year-old male with sickle-cell anemia. 


08S ve * 


Plain film of the abdomen of the child in Fig. 2 reveals cholelithiasis, probably on the 
basis of hyperbilirubinemia. 
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the demonstration of sickling (Fig. 4). 
The procedure we have found most use- 
ful in demonstrating sickling has been 
the use of venous blood mixed with 
broth cultures of Bacillus subtilis. This 
aerobie organism reduces the oxygen 
tension of the blood and thereby facili- 
tates sickling within a period of five to 
fifteen minutes.°® 
Sickle-cell anemia (disease) must of 
course be differentiated from sicklemia 
Occur- 
7 per cent of the Negro 


(asymptomatie sickling trait). 
ring in about 
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vated icterus index, and urinary uro- 
bilinogen are laboratory findings which 
indicate the disease rather than the 
trait. Anemia and icterus, though of 
common occurrence, may be minimal or 
absent during remissions. Bauer and 
Fisher’ and Thompson and associates'® 
state that anemia, though the best 
known and most frequent sign, is not 
essential for the diagnosis of this con- 
dition. 

Roentgenographie changes showing 
radiolucence or sclerosis of the skeletal 


Fig. 4.—Photomicrograph of the blood of a patient with sickle-cell anemia showing ab- 
normal cells in varying stages of sickling which may be contrasted with apparently normal 


erythrocytes. 


population,"’® sicklemia is more common 


than sickle-cell disease. Approximate- 
ly 2 per cent of the individuals who 
exhibit the sickling phenomenon actu- 
ally have sickle-cell anemia.'' The pres- 
ence in a Negro child of pallor, jaun- 
dice, joint and abdominal pains, sple- 
nomegaly, hepatomegaly, cardiae en- 
largement and murmurs are very help- 
ful in making the diagnosis of sickle- 
cell disease. An anemia characterized 
by anisocytosis and anisochromia, ele- 


structures, may be present in long- 
standing cases of this disease in chil- 
dren. Roentgenographically, the skele- 
tal system in infants and young chil- 
dren often shows no abnormality.. An 
exceptional ease exhibiting bone 
changes including a pathological frae- 
ture was reported by Almklov, Hansen, 
and Schneider™* in a 21-month-old in- 
fant. Roentgenograms of the chest in 
infants and young children suifering 
from active sickle-cell disease often 
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reveal cardiae enlargement and pulmo- 
nary congestion (Fig. 5). 

We have found the parameter test 
of Winsor and Burch" to be of value 
in differentiating sickle-cell disease 
from sicklemia. This test makes use of 
the difference of sedimentation rates of 
the blood of patients with sickle-cell 
anemia under aerobic and reduced 
oxygen tension conditions. The sedi- 
mentation rates of sickle-cell anemia 


patients are notoriously low, sometimes 


even in the presence of acute infee- 
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tient, because of the presence of the 
sickling trait, may be erroneously diag- 
nosed as sickle-cell anemia. We recent- 
ly had a 9-year-old child on our serv- 
ice who was admitted for weakness, 
anemia, and splenomegaly. This pa- 
tient also exhibited sickling and sickle- 
cell anemia was included in a differen- 
tial diagnosis at the time of admission. 
The parameter test, however, was nega- 
tive. This made us skeptical of sickle- 
cell anemia as the diagnosis and fur- 
ther investigation, including bone mar- 


Fig. 5.—A, Gross cardiac enlargement in a 21-month-old male with sickle-cell anemia. 
There was a four-day history of fever, coughing, and pallor. Hemogram revealed a red blood 


cell count of 2.3 millions and hemoglobin of 7 


Gm. B, Film of the chest of same child taken 


one month after treatment (two blood transfusions) reveals a normal-sized heart. 


tions. A diagnostic parameter test 
occurs when the sedimentation rate of 
the aerated specimen exceeds that of 
the nonaerated by 20 mm. or more. 
This test was positive in fourteen of 
sixteen patients with the disease. 
Henderson® has also found the param- 
eter technique reliable as a confirm- 
atory test in this disease. 

Oceasionally a Negro patient who 
harbors the sickling trait may develop 
an intereurrent disease characterized 
by anemia or jaundice or both. In the 
absence of a complete study such a pa- 


row studies, revealed the true condi- 
tion to be chronic myelogenous leu- 
cemia. Similiarly, children with nutri- 
tional anemia and the sickling trait 
must be differentiated from true sickle- 
cell anemia. 

Rheumatic heart disease may be con- 
fused with sickle-cell anemia because 
cardiac enlargement and murmurs, pal- 
lor, abdominal and joint pains, epi- 
staxis, exacerbations and remissions 
and precipitating respiratory infections 
are common to both. 
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SICKLE-CELL ANEMIA, ACTH, AND 
CORTISONE 


The consideration of pain, partic- 
ularly joint pain, in sickle-cell anemia 
has always intrigued us. The etiology 
has remained obseure and the treat- 
ment wholly unsatisfactory. The 
marked amelioration of the joint pains 
in serum sickness, rheumatoid arthritis 
and rheumatic fever by ACTH and 
cortisone is well known and has led us 
to try these drugs in the crisis of sickle- 
cell anemia for the relief of arthralgia. 
We desire to report briefly our experi- 
ence with two patients with sickle-cell 
anemia (crisis) treated with ACTH 
and cortisone. 
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support. Passive movements of the 
hips, knees, and ankle joints brought 
on screams of great agony. There was 
no objective evidence of inflammation 
of any of the joints. The findings 
listed above on previous admissions 
were also noted. 

Fifty milligrams of Cortone were 
given shortly after admission and 25 
mg. subsequently every six hours for 
four days. The total dosage of Cor- 
tone was 475 mg. Twenty-four hours 
after therapy was begun, the patient 
still eried when the lower extremities 
were manipulated and still refused to 
stand. The temperature rose from nor- 
mal to 102.2° F. Forty-eight hours 
after admission she appeared improved 
and the temperature fell to 100° F. 
She stood and walked stiffly with sup- 
port. She complained of some pain 


TABLE VI. SuMmMMARY Or LABORATORY DATA IN CASE 1 





R.B.C. | 
(IN MIL- 
LIONS) 
2.00 





“HOSPI-| ee 
TAL | 
DAY 


| 


DRUG 


1 Cortone started 
4 Cortone discontinued 


9 (Received 350 e.c. blood) 
10 (Received 350 c.c, blood ) 


CASE REPORTS 


Case 1—J. O., 3-year-old Negro 
female, a known ease of sickle-cell 
anemia, had been admitted on two 
occasions to another hospital. On 
these admissions the child showed 
(1) sickling of the erythrocytes, (2) 
normocytie and normochromie anemia, 
(3) generalized lymphadenopathy, (4) 
jaundice, (5) hepatomegaly and sple- 
nomegaly, (6) apical systolic murmur, 
and (7) x-ray evidence of cardiomeg- 
aly. 

The child was admitted for the third 
time with a three-day history of fever, 
weakness, and pains in the abdomen 
and in the region’ of the ankles. . She 
refused to walk and because of the 
pain could not bear to stand even with 


| HEMOGLO- | | EOS. TOTAL 


| 
BIN DIFFEREN- | 
(IN GM.) | w.B.c, | TIAL 
7.7 21,850 N. 
L 


(PER CU. 
MM) 
206 


M. 


16,700 N. 6: 
L. 3 


13 11,650 


when her shoes were put on. Ninety- 
six hours after admission the child 
walked alone and appeared happy and 
alert. She was afebrile and asymp- 
tomatic after the third hospital day. 

Beeause of the anemia the patient 
was transfused with 350 ¢.c. of blood 
on the ninth and tenth hospital days. 
She was discharged on the tenth day 
in excellent condition. The laboratory 
data are given in Table VI. 

An electrophoretic study (Fig. 6) 
was carried out on the fasting serum 
before Cortone therapy in a standard 
analytical cell in an Amineo-Stern ap- 
paratus at pH 8.6 using a barbiturate 
buffer. The protein constituents of the 
serum were albumin 57.21, alpha, glo- 
bulin 7.36, alpha, globulin 8.96, beta 
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globulin 12.37, and gamma globulin 
14.11 per cent, respectively. The A:G 
ratio was 1.337. The pattern closely 
resembles the normal with the excep- 
tion of the slightly elevated beta glo- 
bulin. 


Fig. 6.—Electrophoretic pattern of serum 
from J. O. taken prior to cortisone therapy. 
The beta globulin fraction is slightly elevated. 
(Photograph retouched to preserve delinea- 
tion of albumin fraction.) 


Using electrophoretic technique, 
Fenichel and co-workers’ found ele- 
vated gamma globulin in the serum of 
twelve of fifteen cases of sickle-cell 
anemia. Three of their cases had ele- 
vated beta globulin. Of the fifteen 


cases in their study only two were chil- 


dren. Accurate interpretation of elec- 
trophoretic serum protein patterns in 
children with this blood dyserasia is 
difficult because of paucity of data on 
both normal children and those suffer- 
ing from sickle-cell anemia. Moreover, 
recent intercurrent infections may 
modify certain fractions, particularly 
the gamma globulin." 


TABLE VII. 


R.B.C. 

(IN MIL- 
LIONS) 
3.10 


HOSPI- 
TAL 
DAY DRUG 
1 ACTH started 


10 


2 3.07 8.i 


Discontinued after 
4th day 


SUMMARY OF LABORATORY DATA IN CASE 2 


HEMOGLO- 
BIN 
(IN GM.) ! CRIT 
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Case 2.—M. P., 11-year-olil Negro 
male, a known ease of sickle-cell ane- 
mia, was admitted to the hospital with 
a six-hour history of severe pains in 
the back, abdomen, and legs. Physical 
examination revealed (1) very uncom- 
fortable child who was screaming and 
complaining of severe pains, (2) pallor 
of the mucosa! surfaces, (3) enlarged 
and inflamed tonsils, (4) ieterie tinge 
to the selerae, (5) enlarged heart, and 
(6) no evidence of inflammation of 
the joints. 

Ten hours after admission the child 
was started on 25 mg. intramuscularly 
of ACTH and the drug was continued 
in the same dosage exery six hours for 
four days. The total dosage was 400 
mg. Four hours after the administra- 
tion of the drug, the child went to 
sleep and twelve hours thereafter was 
completely free of pain. He appeared 
extremely happy and wanted to play. 
Twenty-four hours after ACTH was 
started he complained of a dull discom- 
fort in the chest, back, and legs. This 
discomfort which did not incapacitate 
the child from playing disappeared 
completely twelve hours later. He re- 
mained asymptomatic, active, and 
happy thereafter. Because of the ane- 
mia, the patient received 250 c¢.c. of 
blood on each of the tenth and eleventh 
hospital! days. He was discharged in 
excellent condition. The laboratory 
data are given in Table VII. 


” 


EOS. 
TOTAL 
(PER CU. 
MM) 
150 


DIFFEREN- 
TIAL 
N. 61 

. 39 
- 69 0 
. 29 


i) 


. 62 
. 38 
. 49 
. 51 


HEMATO- 


22,000 


15,200 
19,200 
5,000 


8,200 








SCOTT ET AL.: 


COMMENT ON HORMONE THERAPY 


During the brief period (four days) 
of hormone therapy in these two eases, 
there was no apparent significant 
change in hemoglobin and erythrocyte 
counts. However, there was a trend 
towards a decrease in the leucocyte 
count. In eases of acquired hemolytic 
anemia treated by prolonged ACTH 
therapy (twenty-two to forty-eight 
hospital days and then maintained on 
the drug) Dameshek, Rosenthal, and 
Schwartz’* observed a progressive in- 
crease in the hemoglobin and red blood 
cell values. 

We should like to point out that 
although this study is a preliminary 
one, ACTH and cortisone seem to be of 
definite value in relieving the acute 
pain and distress associated with the 
crisis of sickle-cell disease. The ration- 
ale of the use of this drug in sickle- 
cell anemia may possibly be found in 
the recent work of other investigators. 
McSweeney, Mermann, and Wagley’® 
demonstrated cold agglutinins of a 
significant titer in 60 per cent of thirty 
eases of sickle-cell anemia. Schneider 
and Levin®® have shown agglutinin 
antibody in the sera of all (thirteen) 
sickle-cell anemia patients tested. 
Dameshek and associates'® have ob- 
served remissions by using ACTH in ae- 
quired hemolytic anemia with circulat- 
ing hemagglutinins. They suggest that 
hormone therapy exerts its favorable 
influence by altering the pathologic 
antigen-antibody system and reducing 
the abnormal antibodies. Thus experi- 
mental and clinical observations sug- 
gest that ACTH and cortisone may be 
helpful in the treatment of sickle-cell 
anemia crisis. The mechanism of their 
action is presumed to be a modification 
of the immunological factors which 
probably are responsible for the joint 
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SICKLE-CELL ANEMIA, II. 


pains and other symptoms in this dis- 


ease. 

In these two cases, hormone therapy 
was discontinued after ninety-six hours 
when the arthralgia had abated. At 
the termination of hormone therapy 
the children were given blood trans- 
fusions. At this time it appears that 
the chief indications for the use of 
ACTH and cortisone in sickle-cell ane- 
mia are the exquisite joint and abdomi- 
nal pains which usually are the most 
disturbing symptoms associated with 
the erises of this disease. Heretofore, 
these pains have been difficult to con- 
trol in our experience and our past 
observation is that they have usually 
tardily disappeared only after several 
blood or plasma transfusions. Aspirin 
and other anodynes in our hands have 
been of little if any value in controlling 
the pain in this disease. In the past, 
Cooley*' has advocated splenectomy in 
selected cases in an effort to control 
severe abdominal pains associated with 
the hemolytie crises. 

Although of apparent benefit in 
tiding the patient over a crisis, ACTH 
and cortisone have no true curative 
value. Replacement treatment in the 
form of blood and/or plasma trans- 
fusions still seems to be indicated in 
conjunction with hormone therapy. Be- 
cause of unfavorable side reactions in- 
cluding an observed tendency to throm- 
botic phenomenon, prolonged use of 
ACTH and cortisone in this disease 
may be hazardous.*2. We observed no 
untoward reactions in the two cases 
where the use of the horomones was 
restricted to the period of the acute 
hemolytic crisis. 

GENERAL THERAPY 

There is as yet no curative treatment 
for sickle-cell anemia. Therapy is es- 
sentially supportive and symptomatic. 
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Multiple blood transfusions remain the 
most reliable means of correcting the 
anemia and improving the general con- 
dition of the patient. Three hundred 
eighty-seven transfusions were given, 
with an average of 10.4 per patient and 
2.5 per hospital admission. The most 
effective method of raising the blood 
counts was the transfusion of concen- 
trated red blood cells, which were 
supplied to us by the American Red 
Cross during the years 1942 to 1945. 
Iron compounds, liver extract, and the 
vitamins were of little specific value 
in our hands. The sulfonamides and 
antibiotics have proved valuable in the 
treatment of intercurrent infections. 
We have had no experience with 
splenectomy in the treatment of sickle- 
cell anemia. The role of splenectomy 
in the treatment of sickle-cell anemia 
has not been clearly defined. Conley 
and collaborators‘ have found the 
operation to be of value in reducing 
the frequeney of crises while Hender- 
son*® found that the course of the dis- 
ease was not influenced by splenectomy. 


PROGNOSIS 


Thirty-two of our patients are still 
living. Of the five deaths, three re- 
sulted from respiratory infections in 
the pre-penicillin era. 

Due to their general weakness and 
debilitation, patients with this blood 
dyserasia easily contract acute inter- 
current infections. Beeause of this 
fact, the older literature stated that 
few of these patients lived beyond 30 
years. However, the advent of modern 
chemotherapy and antibiotics has given 
these patients a much longer life ex- 
pectancy. 

SUMMARY 


Thirty-seven cases of sickle-cell ane- 
The disease 


mia have been reviewed. 
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occurred in twenty-seven males and 
ten females. The average age of onset 
of symptoms was 3.5 years while the 
average age of first admission to the 
hospital was 4.5 years. Abdominal and 
joint pains and anorexia were the most 
frequent symptoms observed in these 
eases. Respiratory infections, pallor, 
icterus, splenomegaly, and cardiae mur- 
murs were the most outstanding physi- 
eal findings. 

Some of the clinical difficulties en- 
countered in the diagnosis of sickle- 
cell anemia are discussed. The param- 
eter test of Winsor and Bureh has 
been useful in the differential diagnosis 
of this disease. The therapy in these 
cases was essentially supportive, con- 
sisting chiefly of blood transfusions and 
measures to combat respiratory infee- 
tions. There were five deaths in this 
series, representing a mortality of 13.5 
per cent. The prognosis in sickle-cell 
anemia has improved since the advent 
of modern chemotherapy and antibiot- 
ies. 

Two cases in which ACTH and cor- 
tisone were successful in relieving joint 
pains have been reported. ACTH and 
cortisone give promise of value in the 
management of hemolytic crises by 
controlling severe joint and abdominal 
pains. Should future clinical observa- 
tions confirm our preliminary impres- 
sion regarding the value of ACTH and 
cortisone in the control of hemolytic 
crises, the questionable use of splenec- 
tomy with its attendant mortality may 
be discontinued in the management of 
this disease. 

Dr. Ronald Jefferson of the Pediatrie Serv- 
ice of Provident Hospital, Chicago, Il., kind- 
ly furnished additional follow-up data on 
several of the cases which were observed by 


one of us during 1936 to 1940 at Provident 
Hospital. 





Greenfield, 


SCOTT ET AL.: 


We are also indebted to Dr. Nathaniel L. 
Pediatric Service of Roosevelt 


Hospital, New York City, for permission to 
include the case of J. O. in this report. 
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HAPAMINE IN THE TREATMENT OF ATOPIC ECZEMA 


AARON NISENSON, M.D. 
Los ANGELES, CALIF. 


HE treatment of atopic eczema in 

children is far from satisfactory. 
There is no standard treatment; each 
patient must be treated individually. 
What is beneficial for one may not be 
for another. Since the disease is self- 
limited, with a tendency to spontaneous 
remissions, evaluation of therapy is 
often difficult. 

This report covers the treatment of 
atopie eczema in children seen in the 
Eezema Clinie of the Los Angeles Chil- 
dren’s Hospital from 1946 to 1949, a 
three and one-half year period. Many 
of skin were seen. 
However, only those cases were in- 
cluded which were true atopie eczema, 
as determined by history and the elini- 
Of these cases, only those 


types disorders 


‘al picture. 
that were followed for at least a period 
of several months were included. 

During this period, many forms of 
treatment Treatment re- 
solved itself into the following proce- 
dures; local therapy, dietary therapy, 
systemic therapy, and environmental 
control. 

In this clinie and in private practice, 
thirty children with intractable eezema 
out of a total of 171 who were followed 
were treated with Hapamine. These 
patients failed to respond to diet, ade- 
quate local dermatalogical treatment, 
antihistaminie drugs, or quartz light. 
The treatment followed that outlined 
by Johnson' using an initial intrader- 
mal skin test of 0.1 ec. of a 1:100 


were used. 


From the Children's Hospital, and the De- 
partment of Pediatrics, University of Southern 
California Medical School. 
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dilution for sensitivity. Only one pa- 
tient showed a mild erythema to skin 
testing after thirty minutes. Treat- 
ment was begun with 0.1 ¢.c. subeutan- 
eously and increased by 0.1 ¢.c. at each 
injection. These were given twice 
week until 1 was reached. If 

local reaction appeared, the subsequent 
dose was not increased until no reaction 
occurred. When 1 ¢.c. was reached, it 
was maintained, and as improvement 


c.c. 


appeared, the intervals were increased 


to once in two and then three weeks. 
No second series was given as Cohen 
and Friedman? recommended. In con- 
junction with the injections, adequate 
local and dietary therapy were con- 
tinued. 

Of the thirty patients, four showed 
complete clearing, twelve were greatly 
improved, eight showed no improve- 
ment, and six showed equivocal im- 
provement. Seven had reactions, con- 
sisting mostly _f local erythemas. One 
child had a febrile reaction. Only one 
patient had to have treatment discon- 
tinued because of recurrent local reac- 
tions. In those that showed improve- 
ment, the parents volunteered the in- 
formation that the children had less 
itching and were more manageable even 
before local improvement was apparent. 
It is also of interest to note that several 
of the patients showed their first symp- 
toms of asthma or hay fever even while 
receiving Hapamine therapy. 

In the last few years, several favor- 
able reports appeared on the value of 
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histamine azoprotein (Hapamine) in 
the treatment of various allergic dis- 
orders.” * * ® 

The histamine theory of anaphylaxis 
and the applications of this hypothesis 
as an explanation of the allergic state 
are well known. Much of the evidence 
obtained supports the original hypothe- 
sis that histamine, released from tissue 
cells by an antigen-antibody reaction, 
plays a fundamental role in allergy. 

It seemed that a rational approach to 
the problem would be to combine hista- 
mine with a protein. It might form 
an antigenic complex which would 
produce antibodies whose specificity 
would be determined by the histamine 
portion of the molecule. Fell, Sheldon, 
and co-workers, * used horse serum 
globulin and combined it with hista- 
mine by an azolinkage. The horse 
serum specificity had been largely eli- 
minated by a despeciation process.’ 

Horse serum specificity was found to 
be due to the carbohydrate linkage. 
By breaking down the molecule using 
a carbohydrate splitting enzyme, taka- 
diastase, the antitoxic qualities were 
retained, but the horse serum specificity 
was eliminated. Guinea pigs showed no 
anaphylaxis with shocking doses of this 
material. 

In 1941, Sheldon, Fell, and associ- 
ates® treated thirty-nine patients with 
Hapamine. They observed no impor- 
tant local or systemic reactions follow- 
ing treatment, even in horse serum- 
sensitive individuals. They coneluded 
that the best results were obtained with 
the physical allergy and skin sensitive 
groups. It appeared to them that 
Hapamine, in conjunction with local 
treatment, had more to offer than any 
other form of approach in the patients 
with atopic eczema. The other types 
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of allergy did not seem to respond as 
well, 

In a review of the literature, the use 
of Hapamine in other forms of allergy, 
such as hay fever and asthma, were 
not very encouraging.® ® 

Cohen and Friedman,’ having used 
Hapamine extensively, reported their 
results in 1947. Their dosage schedule 
was greater than previously recom- 
mended. They started with 0.1 c.c. 
subeutaneously, followed by 0.5 e.c. and 
then 1 ¢.e. at three- to seven-day inter- 
vals. They continued with 1 ¢.c. until 
a total of 5 ¢.e. was given, followed by 
a rest period of two to three months. 
A second series was then given, total- 
ing 214 ec. In seven cases of atopic 
eczema, four showed good to excellent 
results. Their conclusions were that 
Hapamine was useful as an adjunct in 
otherwise well-managed cases of allergy 
and treatment with it should be con- 
tinued for four months. 

Dundy, Zohn, and Chobot* treated 
forty patients, twenty of whom were 
children. Among the children, nine 
had atopic eczema. Dosage began with 
0.05 ec. and inereased by 0.1 ce. 
weekly until a maximum of 1 ¢.c. was 
reached. Four of the nine children 
with atopic eczema showed improve- 
ment. In two of the twenty children, 
the drug was stopped because of a 
severe local reaction in one and vomit- 
ing in the other. The responses in hay 
fever and asthma were poor. However, 
the drug was not continued after 1 c.c. 
was reached and it seems that treat- 
ment was inadequate compared to the 
previous paper mentioned of Cohen 
and Friedman.” 

In 1946, Johnson' reported the use 
of Hapamine in eightee:. patients with 
infantile eczema who failed to respond 
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to diet and local ointments. Each pa- 
tient was treated by the usual methods 
After the initial 
intradermal skin 0.1 
diluted Hapamine was used subcutan- 


for difficult eezemas. 

test, ec. of un- 
eously, and increased by 0.1 ¢.c. at 
each injection. Injections were given 
three times a week and in severe cases 
sometimes as often as every four hours. 
Improvement usually was noted at the 
0.5, 1, or 2 ¢.c. dose. Once a mainten- 
ance dose was reached, injections were 
given once a week and then once in 
two to three weeks. Johnson says that 
a just evaluation of treatment is diffi- 
cult because of the normal remissions 
and relapses in eczema. However, the 
mothers were most enthusiastic about 
the results. They stressed, not the dis- 
appearance of the rash, but the change 
that came over the baby who seemed to 
Some patients re- 
quired a continued maintenance dose 
and in others it could be discontinued. 
Of the eighteen, all but one showed 


rest and eat better. 


improvement. 

With this latter article, our interest 
in the use of Hapamine increased. The 
fact that it seemed most effective in 
the eezemas compared to the other 
types of allergies seemed significant. 
Reactions, mostly local erythemas, were 
McLaurin’ reported fourteen 
local reactions in 102 patients treated. 
The only severe reactions in the litera- 
ture were two cases of neuritis reported 


minimal. 


by Epstein.'° 

The question whether the improve- 
ment with Hapamine is due to neutral- 
ization of free histamine or only that 
of a foreign protein reaction is one of 
argument. Fell, Rodney, and Mar- 
shall’s® studies, which were carried 
out on rabbits, showed similar re- 
sults as measured by precipitins pro- 


OF PEDIATRICS 


duced when either casein or horse glo- 
Since casein is 


bulin was conjugated. 
a poor antigen, this would indicate 
that the specific action was due to the 
histamine fraction, or the compound 
produced by the conjugation. 


If we compare animal with human 
experiments,’ the results in the latter 
reveal poor results with azo-casein, but 
good results with azo-globulin. Pre- 
cipitins to histamine casein injections 
were not found in human serum. This 
brings up the questions whether the 
precipitins to azo-globulin can only 
mean precipitins to the protein radical 
or due to a nonspecific foreign protein 
reaction. The best results in human 
beings also occur in the allergic skin 
reactions, which group is inclined to 
give the best results with nonspecific 
protein reactions. 

On the other hand, Friedman and 
Cohen" reported that they could pro- 
duce precipitins against histamine in 
human beings by injections with Hap- 
amine and that these persons have the 
capacity to neutralize histamine as 
determined by iontophoretie skin tests. 

Whatever the reasons, it is evident 
the Hapamine, in addition to dietary, 
dermatological, and local treatment, in 
refractory cases of eezema, may be used 
as an adjunct in therapy. 


SUMMARY 


1. The literature of Hapamine thera- 
py is reviewed and its results in eczema 
summarized. 

2. Thirty patients with intractable 
eczema who did not respond to any 
other type of therapy were treated with 
Hapamine. Four cases cleared, twelve 
showed improvement, in six cases the 
results were equivocal, and in eight 
there was no improvement. 
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LANGUAGE DEVELOPMENT IN A GROUP OF CHILDREN WITH 
SPASTIC HEMIPLEGIA 


SHULAMITH KASTEIN* ANp JETTA HENDIN** 
New York, N. Y. 


HE development of languaget as 

related to handedness, mental de- 
velopment, sex, and the presence or 
absence of convulsive disorders has 
been studied in a group of sixty-seven 
children with spastic hemiplegia. 
These sixty-seven children were among 
the 272 children with cerebral palsy 
seen in the Cerebral Palsy Clinic, De- 
partment of Pediatrics, Vanderbilt 
Clinie, Columbia Presbyterian Medical 
Center, from 1944 to 1950. During 
these years all children under 13 
years of age suspected of having 
cerebral palsy were admitted to the 
clinic for diagnosis, study, or treat- 
ment irrespective of their mental 
status or degree of motor disability. 
In most instances the final diagnosis 
was made following examinations by 
eonsultants in pediatrics, neurology, 
physical medicine, orthopedics, otol- 
ogy, and speech pathology. The ma- 
jority of patients have been followed 
in the clinic and have been seen at 


regular intervals. 


*Mrs. Kastein is Speech Pathologist in the 
Department of Oto-Laryngology, Section for 
Audiology and Phonology, Vanderbilt Clinic, 
Columbia Presbyterian Medical Center. 

**Miss Hendin, B.S., R.P.T., is Adminis- 
trative Director of the Cerebral Palsy Clinic, 
Department of Pediatrics, Vanderbilt Clinic, 
Columbia Presbyterian Medical Center. 

tThe term language is used throughout 
this paper to designate symbol behavior, that 
is, comprehension and use of speech as a 
means of communication. 
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Fifty-three of these sixty-seven 
children are considered to have de- 
veloped their hemiplegia before, dur- 
ing, or just after birth. In many 
instanees histories were obtained of 
long or difficult labors, diffieulty in 
resuscitation, or neonatal cyanosis. 
Fourteen patients developed their 
hemiplegia after birth, ten of them 
before the age of 2 years. The causa- 
tive factor in most of these cases was 
believed to be some form of encephalitis. 

In Tables I to III, right and left 
hemiplegia refers to a motor disability 
and functional loss on the right or left 
side of the body. Right hemiplegia 
is identical with left preferred hand 
and vice versa. 

The range of mental development 
has been divided into four groups: 
above average (intelligence quotient 
110 to 119); average (intelligence 
quotient 90 to 109); below average 
(intelligence quotient 70 to 89); and 
defective (intelligence quotient 69 or 
below). Mental status was deter- 
mined by the Stanford-Binet, Merrill 
Palmer, Arthur Performance, and 
Goodenough Drawing of a Man tests. 
These tests were modified to fit the 
limitations of children with hemi- 
plegia. Most children were tested 
once and some as many as three times. 
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TaBLE I. Sixty-SeveN Cases or Spastic HEMIPLEGIA DIvIDED ACCORDING TO SEX, SIDE OF 


INVOLVEMENT, AND MENTAL DEVELOPMENT 


eae "MENTAL DEVELOPMENT 
ABOVE l l BELOW 
AVERAGE AVERAGE AVERAGE DEFECTIVE 
Right li 3 5 
Left 8 3 6 
Right 5 2 2 
Left 8 2 6 


*One case in this group 





SPASTIC 
HEMIPLEGIA 








Female* 


undetermined as to side of involvement and mental development. 


TaBLE II. TWENTy-FivE Cases WITH COoNVULSIVE DisorDERS DivIDED ACCORDING TO SEX, 


SIDE OF INVOLVEMENT, AND MENTAL DEVELOPMENT 





"MENTAL DEVELOPMENT | 





SPASTIC 

HEMIPLEGIA AVERAGE 
Right - 
Left - 
Right - 


SEX 
~ Male — 


Female* 


| BELOW 
AVERAGE DEFECTIVE 

- 1 4 

2 1 6 

1 1 2 

1 


AVERAGE 


on 5 


*One case in this group undetermined as to side of involvement and mental development. 


TaBLeE ITI. 


ELEVEN CASES WITH FAILURE TO DEVELOP LANGUAGE DIVIDED ACCORDING TO 


Sex, SIDE oF INVOLVEMENT, AND MENTAL DEVELOPMENT 





- ABOVE 
AVERAGE 


SPASTIC 


SEX HEMIPLEGIA 


EVELOPMENT 
BELOW 


AVERAGE DEFECTIVE 


AVERAGE 





Right 
Left 
Right 
Left 


~ Male 
Female 


TABLE IV 


Mental development below average or defective 


Mental development average or above average 


The data in Tables I to IIE have been 
studied from different points of view 
and the results are represented in 
Figs. 1 to 4. 


DISCUSSION 


Fig. 1 shows that no appreciable dif- 
ference exists between the male and 
female groups. 

Fig. 2 shows the number of chil- 
dren with convulsive disorders and 


1 2 
- 4 
- ] 
- 3 


l WITHOUT 
\WITH LANGUAGE] LANGUAGE 
TOTAL DEVELOPMENT | DEVELOPMENT 
29 18 11 
37 37 0 


failure to develop language in rela- 
tion to the side of involvement. Al- 
though this number is greater where 
the motor impairment is on the left 
than where it is on the right side, this 
tendency is not statistically signifi- 
eant, chi square being only 2.93. 
Since the numbers are small, it can- 
not be stated that such a relationship 
is not present; these figures merely 
fail to establish such a relationship. 
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Fig. 1.—Numpber of 
cases with convulsive dis- 
orders and failure to de- 
velop language divided 
according to sex. 


Fig. 2.—Number of 
cases with convulsive dis- 
orders and failure to de- 
velop language divided 
according to side of in- 
volvement. 


Fig. 3.—Number of 
cases with convulsive dis- 
orders and failure to de- 
velop language divided 
according to mental de- 
velopment and sex. 


Fig. 4—Number of 
cases with convulsive dis- 
orders and failure to de- 
velop language divided 
according to mental de- 
velopment and side of in- 
volvement. 


Key 


Spostic Hemiplegics 


Spestic Hemiplegics with 
convulsive disorders 


Spestic Hemiplegics with 
foilure to develop ech 
(ond comulsive disor ) 
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Fig. 3 indicates that for both males 
and females a greater percentage of 
failure to develop language occurs in 
the mentally below average and de- 
fective groups. Chi square equals 
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a chi square of 0.419, which fails to 
confirm the presence of an association 
of failure to develop language as re- 
lated to the side of injury beyond the 
factor of chance. 
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Fig. 4.—For 
11.8, P equals 7.01 as caleulated from 
Table IV. 

Although Fig. 4 seems to indicate 
that the mentally defective group has 
a higher percentage of both convul- 
sive disorders and failure to develop 
language in cases with left spastic 
hemiplegia, that is, in cases with in- 
jury to the right side of the cerebral 
hemisphere, computation resulted in 


legend, 


see opposite page. 


CONCLUSIONS 
In all instances the 
hand is used as the preferred hand, 
while the impaired hand, in most 
cases, is used as the assisting hand. 
All patients who failed to develop 
language show mental retardation 
ranging from below average to de- 
fective. 
Conversely, all patients 


unimpaired 


with at 
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least average mental development ir- 
respective of degree of impairment 
or of the hand used as the preferred 
hand, with or without convulsive dis- 
orders, developed language.* 

SUMMARY 


A thorough study of 67 ease histories 


of children with spastic hemiplegia 


*No stuttering was observed in the entire 
group except in two cases where incidents of 
transitory stuttering of a few weeks’ duration 
and spontaneous cessation were noticed after 
traumatic emotional shock at the ages of 7 
and 9 years, respectively. 
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seems to indicate that the development 
of language is based on the mental 


potential rather than on the severity 
(lesion) or 
cases with 


or side of impairment 
handedness. the 
average intelligence or above, the inei- 
dence of right and left hemiplegia is 
equal. 


Among 





THE USE OF TRANSPARENT TAPE IN THE TREATMENT OF 
UMBILICAL HERNIA IN INFANTS 
GEORGE E. Prince, M.D. 
Gastonia, N. C. 


TRAPPING the abdomen with ad- 

hesive is the most common method 
of treatment of umbilical hernia dur- 
ing the first year of life. This con- 
sists of using two strips of adhesive 
extending from one anterior axillary 
line to the other, pulling the skin over 
the umbilicus and drawing the ab- 
dominal muscles closer together. This 
conservative treatment is successful 
in the majority of cases, but is often 
discontinued because of severe der- 
matitis resulting from the adhesive. 
This is particularly true in the 


Fig. 1. 


warmer climates and during the sum- 
mer months. Even the use of 
perforated adhesive has failed to pre- 
vent frequent occurrence of der- 
matitis. 

For the past three years, I have 
been using short strips of Cellophane 
transparent tape, 34 inch width, for 
strapping umbilical hernias. The skin 
is painted with tincture of benzoin 
and allowed to dry (Fig. 1). The 
skin is then pulled together over the 
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forming a single crease 
(Fig. 2). One or two strips of Cello- 
phane tape, about two inches in 
length, are then applied (Fig. 3). No 
effort is made to pull the abdominal 
reeti muscles together. The tape is 
changed once or twice a week. 
Fifty-six infants have been treated 
by this method and observed for a 
period of more than one year. In only 
two instances has surgery been neces- 
sary. The outstanding advantages of 
the use of transparent tape over ad- 
hesive are readily demonstrable. It 


umbilicus, 


Fig. 2. Fig. 3. 


is far less irritating to the skin, and 
its use was discontinued in only a few 


infants for this reason. The tape 
sticks easily to the skin, and only 
short strips are required. It does not 
appear necessary to pull the ab- 
dominal muscles together as long as 
the umbilical hernia is reduced and 
the skin is brought over the um- 
bilicus. 

The transparent tape does not show 


soil. The mother can see that the 
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the 
hernia is The 
Cellophane tape resists water at least 


and that 
eovered. 


inflamed 
properly 


skin is not 


as well as does adhesive, and is much 
easier to remove. 
have been 


Two disadvantages 


The tape is very sticky, and 


noted. 
unless one end of the tape is first ap- 
plied to the skin, it is difficult to 
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handle. The tape is not as flexible 
as is adhesive. 
SUMMARY 
Cellophane tape has been used suc- 
cessfully in the strapping of um- 
bilieal hernias in infants. Less skin 
irritation was noted than when ordi- 
nary adhesive was used. 





Case Reports 


UNUSUAL CASE OF BRONCHIOGENIC LUNG 
CYST SIMULATING DEXTROCARDIA 


Forrest H. Apams, M.D. 
MINNEAPOLIS, MINN. 


YSTS of the lung, either congenital 
or acquired in orgin, are fairly 
common and a well-recognized disease 
entity... Bronchiogenie cysts, on the 
other hand, are more rare and more 
difficult to diagnose clinically. Most 
eysts of this latter type do not com- 
municate with the bronchus, and, there- 
fore, do not contain air which helps 
radiologically to delineate such a cyst.* 
The following is a case report of an 
infant who had symptoms due to a 
bronchiogenic cyst that communicated 
with the bronchus in the region of the 
carina. Bronchography in this instance 
demonstrated the presence of the cyst. 


CASE REPORT 


H. C., a 10-week-old female, was 
admitted to the University Hospitals 
from a local private hospital with the 
referring diagnosis of dextrocardia and 
associated cardiac anomalies. The baby 
had been dyspneic and cyanotic since 
birth and for that reason had been kept 
in an oxygen tent most of the time. 
Roentgenograms taken at the local 
hospital were interpreted to show 
dextrocardia and atelectasis of the right 
upper lobe of the lung. 

The mother’s prenatal and delivery 
history were normal. The baby’s birth 
weight was 6 pounds, 1 ounce. At 10 
weeks of age, on admission to the Uni- 
versity Hospitals, the weight was 6 
pounds, 12 ounees and physical ex- 
amination revealed a small infant in a 
fair state of nutrition who preferred to 
lie in a position of mild opisthotonis. 
Attempts to flex the head upon the 


From the Department of Pediatrics, Uni- 
versity of Minnesota. 
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abdomen were met with resistance. At 
rest the baby did not appear cyanotic 
but became cyanotic on erying. The 
baby’s respirations were grunting, 
rapid (50 to 60 per minute), and 
labored; associated with this there was 
suprasternal, subcostal, and intercostal 
retraction with each inspiration. Oc- 
easional expiratory squeaks were heard 
on auscultation. The position of the 
heart was on the right side; the rate 
was 120 to 140 per minute and no mur- 
murs were audible. The remainder of 
the physical examination was normal. 

Routine urinalysis, hemoglobin, red 
cell count, white cell count, and spinal 
fluid examinations were normal. An 
electrocardiogram was likewise normal. 
Fluorosecopie and x-ray examination 
revealed the heart displaced into the 
right chest, overexpansion of the left 
lung with evidence of herniation across 
the midline anteriorly, and consolida- 
tion of the right upper lobe suggesting 
the possibility of some compressive 
mechanism such as a vascular ring or 
an anomaly of the tracheobronchial 
tree, as seen in Fig. la and b. These 
latter diagnoses seemed a much more 
plausible explanation for the patient’s 
symptoms rather than dextrocardia, in 
view of the absence of a heart murmur 
and the presence of a normal electro- 
cardiogram. 

Esophagrams revealed no evidence 
of a vascular ring producing compres- 
sion upon the esophagus and trachea, 
and so bronchiograms were performed. 
The first two attempts at bronchog- 
raphy were unsuccessful for technical 
reasons, but the third attempt produced 
satisfactory filling of the bronchial tree. 
As seen in Fig. 2,4 and b, this showed 





a b 


Fig. 1 a, Posteroanterior roentgenogram showing heart displaced into the right chest 
and overexpansion of the left lung. b, Lateral roentgenogram showing herniation of left 
lung into superior mediastinum. 


2 a, Posteroanterior view of bronchiogram showing communicating bronchiogenic 


Fig 
lung cyst originating from region of the carina. b, Right anterior oblique view of bronchio- 
gram. 


a 


Fig. 3.—a, Posteroanterior view, and } lateral view of patient H. C., eight months after 
removal of bronchiogenic cyst. Note that heart is still slightly displaced to the right but 
that obstructive emphysema has disappeared. 





ADAMS: BRONCHIOGENIC LUNG 
a eystie cavity about 1.4 em. in diam- 
eter that communicated with the 
bronchus in the region of the carina. 

The patient’s course in the hospital 
was characterized by recurrent episodes 
of cyanosis usually associated with ex- 
cessive mucus production. It was 
thought probable that the cyst filled 
with mucus causing obstructive symp- 
toms on the trachea and then after a 
period of minutes or hours it would 
empty and the infant was then free 
from symptoms for a while. 

One month after admission to the 
University Hospitals, an exploratory 
thoracotomy was performed by Dr. 
Richard Vareo, and an air-containing 
bronchiogenie cyst 14% by 1 em. was 
removed from the region of the carina. 
The patient’s postoperative course was 
uneventful and she was discharged 
from the hospital ten days later. No 
further episodes of cyanosis, excessive 
mucus production, or feeding difficulty 
were encountered. During the next 
eight months she gained weight nor- 
mally and progressed normally in her 
motor development. When last seen 
at 1 year of age, she was continuing 
to do well and progressing normally. 
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The physical examination at that time 
was normal; however, roentgenograms 
of the chest still revealed some displace- 
ment of the mediastinum to the right, 
as seen in Fig. 3a. This was not as 
marked as before surgery, however. 


SUMMARY 


The case of a 10-week-old female is 
presented who had symptoms of cyano- 
sis since birth, interpreted to be due 
to dextrocardia and atelectasis but were 
found to be due to a bronchiogenic 
cyst located in the region of the carina. 
The cyst apparently filled with mucus 
and caused compression of the trachea 
on the right side which in turn gave 
rise to emphysema of the left lung and 
a shift of the mediastinum to the right. 
Removal of the cyst was followed by 
complete disappearance of the patient’s 
symptoms. 
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CARINAMIDE* AS AN ADJUNCT IN STAPHYLOCOCCUS ALBUS 
SEPTICEMIA WITH CAVERNOUS SINUS THROMBOSIS AND 
MENINGITIS 
James J. Ketity, M.D., AaNp Ear. J. Farreii, M.D. 
LOUISVILLE, Ky. 


HE pathogenicity of the Staphylo- 

coccus albus is frequently ques- 
tioned, and its recovery in blood cul- 
tures often summarily dismissed as a 
‘*skin contaminant.’’ Its significance 
in pediatries is probably greatest in 
the newborn period, during which its 
recovery in the blood stream of poorly 
thriving newborn infants is not rare. 
As with all other laboratory data, it 
must only be considered in conjunction 
with the pertinent clinical findings of 
the patient. This is especially applic- 
able to the newborn infant in whom 
the clinical picture of neonatal sepsis 
is frequently not definitive without 
positive blood cultures. 

Reports of undoubted instances of 
Staph. albus septicemia with septic 
complications in older children are not 
numerous." * * A 4-year-old child with 
severe septic complications, including 
cavernous sinus thrombosis and men- 
ingitis due to this organism, has re- 
cently been under our care. From a 
moribund state he has been followed 
for eight months and has recovered 
without sequelae. Several antibac- 
terial agents were used in therapy. 
Large doses of penicillin coupled with 
carinamide for its effect on augment- 
ing the penicillin blood level was fol- 
lowed by recovery without sequelae. 


CASE REPORT 


R. J., a 4-year-old white boy, was 
admitted to the Baby Ward of the 
Louisville General Hospital on Aug. 
24, 1950, because of high temperature 


From the Department of Pediatrics, Louis- 
ville General Hospital, University of Louis- 
ville School of Medicine. 
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and “‘being out of his head.’’ Two 
weeks prior to admission, while play- 
ing in his yard, he lacerated his left 
plantar surface on a piece of glass. 
Three days before admission he com- 
plained of abdominal pain, and that 
evening a tender swelling in the left 
groin was observed accompanied by 
fever and anorexia. During the morn- 
ing prior to admission, his upper eye- 
lids became edematous and reddened. 
Several generalized convulsive epi- 
sodes occurred that day and the fol- 
lowing morning. Crysticillin, 300,000 
units, was administered at 10:00 a.m. 
and repeated at 4:30 p.m. by a physi- 
cian on the day of admission. 

The initial physical examination re- 
vealed a temperature of 104.6° F., 
pulse 120 per minute, respirations 32 
per minute, and blood pressure 130/74. 
He was semicomatose and appeared 
acutely ill. A two-centimeter linear 
erust was observed on the left plantar 
surface. Periorbital edema and red- 
ness with protrusion of both eyes were 
evident. The conjunctiva were injec- 
ted and the pupils were pinhead in size, 
equal, and reacted to light. The fundu- 
seopie examination was within the 
limits of normal although no mydri- 
aties were used to facilitate examina- 
tion. Both tympanic membranes were 
mildly injected, but there was no bulg- 
ing or discharge, and the landmarks 
easily distinguished. The lungs were 
clear to percussion and auscultation. 
The heart rate of 120 per minute was 
regular and no murmurs were heard. 
In the region of the left fossa ovalis a 
soft, fluetuant, lemon-sized mass was 
palpated. There was no paralysis of 
any of the extremities. A _ bilateral 
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extensor plantar response was present. 
The neck was stiff and the Kernig sign 
positive bilaterally. 

A spinal tap on admission revealed 
an opening pressure of 460 mm. of 
water and a closing pressure of 150 
mm, of water. The fluid was cloudy. 
The total cell count was 2,000 with 80 
per cent polymorphonuclear leucocytes 
and 20 per cent lymphocytes. The ini- 
tial sugar was 30 mg. per cent, chloride 
670 mg. per cent, and total protein 
119 mg. per cent. 
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slightly larger than the left. A single 
dose of Dicumarol, 100 mg. lowered the 
prothrombin time to less than 5 per 
cent. This low value was corrected by 
a whole blood transfusion of 259 c.e. 
and 50 mg. of vitamin K daily for two 
days. 

Incision of the abscess in the left 
fossa ovalis resulted in the evacuation 
of 20 ¢.c. of yellow pus. On the eighth 
hospital day the edema and redness of 
the eyelids and the orbital proptosis 
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A graphic outline of therapy, diag- 
nostie procedures, and clinical response 
is presented in Fig. 1. 


On the day following admission a 
harsh, blowing apical systolic murmur 
was first heard. There was no enlarge- 
ment of the heart on percussion. On 
the third hospital day the coma had 
deepened. The apical systolic mur- 
mur was more intense. At this time 
the right pupil was observed to be 
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1.—Hospital course and therapeutic agents employed in the case of R. J. 


was maximal, and then gradually sub- 
sided in the following four days. At 
this time he could be awakened, but 
he was dysphasic. In addition, a right 
lower facial weakness was observed as- 
sociated with a bilateral sixth nerve 
palsy. Weakness of the right upper 
and lower extremities was also pres- 
ent. Reflexes on the right were less 
active than on the left, and there re- 
mained a bilateral extensor response 
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upon plantar stimulation. On the 
twenty-second hospital day he could 
say a few words. At this time the api- 
eal systolic murmur was faint and of 
short duration. On the twenty-sixth 


hospital day the extremities were of 
equal strength. 


Third hospital day. 


3 Third hospital day. Frontal 


Fig. 4. 
Fig. 4.—Eleventh hospital day. 
lower facial weakness. 
Fig. 5. 


Serial electroencephalograms were 
taken during his hospital stay. Early 
there was marked diffuse slowing indic- 
ative of a diffuse severe encephalop- 
athy, with focalization on the left 
side. By the twenty-fifth day slow ac- 
tivity was less marked and normal 
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alpha rhythm began to appear. On 
the day prior to discharge, there was a 
slow spike and wave epileptogenic fo- 
cus in the left temporal region. 

An __ electrocardiographie tracing 
taken on the eighteenth hospital day 
was within normal limits. 


Fig. 3. 


Lateral view, showing bilateral proptosis. 
view, 


showing bilateral proptosis. 


Fig. 5. 


Photograph reveals bilateral sixth nerve palsies and right 


Patient nine and one-half months following onset of illness with no sequelae. 


No untoward urinary complications 
oceurred as a result of using carina- 
mide. 

The patient was discharged on the 
thirty-fifth hospital day receiving 
Dilantin, 1144 gr. per day, and pheno- 
barbital, 44 gr. twice a day. He was 
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instructed to return to the clinic in two 
weeks. When seen on Oct. 24, 1950, 
the bilateral cranial sixth nerve palsy 
persisted, but the right facial palsy 
was no longer detected. The pupils 
were of equal size and the Babinski 
was bilaterally negative. The patient 
was not returned to clinie until March 
12, 1951. At this examination there 
was no residual paralysis, including 
the sixth cranial nerves, and the dys- 
phasia was absent. The child appeared 
of normal intelligence, and there had 
been no convulsions since discharge 
from the hospital. 


DISCUSSION 


Cavernous sinus thrombosis is or- 
dinarily thought of as a septie surgical 
complication secondary to infections of 
the mouth, nose, and face.» *°* This 


mechanism was not operative in our 
patient. 

It is postulated that the wound of 
entry of the left foot resulted in lym- 
phangitis, lymphadenitis, resulting in 
septicemia and meningitis. 


The caver- 
nous sinus thrombosis and possible en- 
docarditis are regarded as complica- 
tions. Absence of a persistent cardiac 
murmur does not exclude endocarditis, 
either of the acute bacterial or sub- 
acute bacterial type, because of the 
possibility of silent malformations. 
The evolution of clinical symptoms sug- 
gests that the meningitis did not be- 
come prominent until after the evi- 
dence of the cavernous sinus thrombo- 
sis had appeared. The right hemiple- 
gia and right lower facial weakness 
may have been due to a venous cortical 
thrombosis subsequent to the convul- 
sions. 

The pathogenicity of many organ- 
isms is relative. Because of the infre- 
quency of recorded Staph. albus infee- 
tions of serious degree, it must be pre- 
sumed that either this organism must 
have a low invasive property or that 
the tissues of most human beings are 
not particularly susceptible to the ef- 
fect of this organism. Although the 
coagulase test is frequently used in an 
effort to determine whether a specific 
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Staphylococeus is pathogenic, instances 
of serious systemic infections with 
coagulase-negative Staph. albus have 
been reported.® * * ® 

When seen in a moribund state the 
only significant changes in therapy 
employed for our patient was an in- 
crease in the dosage of penicillin to- 
gether with the employment of carina- 
mide in order to induce a high blood 
level of this drug. That many strains 
of Staphylococcus encountered clin- 
ically are so-called penicillin resistant 
is now widely known. This resistance 
is relative, and with the exception of 
those strains which are truly penicillin 
dependent, high levels may be ex- 
pected to have an antibacterial ef- 
feet. 10, 11 


SUMMARY 


1. The Staph. albus, although 
usually regarded as nonpathogenic, was 
recovered repeatedly from the blood 
stream, the cerebrospinal fluid, and a 
septic lesion in a moribund child. 

2. Septicemia, meningitis, cavernous 
sinus thrombosis with cranial nerve 
paralysis, and possibly endocarditis 
were all manifestations of this Staph. 
albus infection. 

3. The usual sources of cavernous 
sinus thrombosis, i.e., infections of the 
nose, face, and mouth, were not pres- 
ent. 

4. The enhancing effect of carina- 
mide was followed by recovery with- 
out sequelae. 


REFERENCES 


. Dixon, O. J.: The Pathological Examina- 
tion in Cavernous Sinus Thrombosis, J. A. 
M. A. 87: 1088, 1926. 

2. Goodhill, V.: Penicillin Treatment of 
Cavernous Sinus Thrombosis, J. A. M. A. 
125: 28, 1944. 

3. Stool, J. A., and Lomas, R. D.: Throm- 
bophlebitis of Cavernous Sinus With Re- 
covery, Texas State J. Med. 44: 372, 1948. 

. Lederer, F. L.: Diseases of the Ear, Nose 
and Throat, Philadelphia, 1945, F. A. 
Davis Co. 

5. Fox, S. L., and West, G. B., Jr.: Cavern- 
ous Sinus Thrombosis: Newer Concepts 
in Management, Especially Use of Dicu- 
marol and Heparin and Report of Three 
Cases, J. A. M. A, 134: 1452, 1947. 








490 


6. 





. Cunliffe, A. C., and Gillam, G. G.: 


. Steigman, A. J.: 


9. Spink, W. W., 


THE JOURNAL 


Subacute Bacterial Endo- 
by Coagulase-Negative 
Albus, Lancet 1: 146, 


Matthew, H.: 
carditis Caused 
Staphylocoecus 
1951. 

Bac- 
terial Endocarditis, Lancet 2: 355, 1943. 
Staphylococcus Albus 
Producing Fatal Acute Bacterial Endo- 
carditis Engrafted on Bicuspid Aortic 
Valve, 1945, personal communication. 
and Vivino, J. J.: 


The 


Coagulase Test for Staphylococci and Its 
Correlation 


With the Resistance of the 


OF 


10. 


PEDIATRICS 


Organisms to the Bactericidal Action of 
Human Blood, J. Clin. Investigation 21: 
353, 1942. 

Brethauer, E. A., Jr.: Cavernous Sinus 
Thrombophlebitis: Complete Recovery in 
a Case With Multiple Pulmonary Ab- 
scesses Complicating Pregnancy, J. A.M.A. 
134: 1090, 1947. 


. Sears, T. P., and Wilson, F. L.: Staphy- 
lococcic Pneumonia Complicated by 
Cavernous Sinus Thrombosis: Organism 


Partially Inhibited by Penicillin, Rocky 
Mountain M. J. 42: 838, 1945. 














Medical Progress 





HYALURONIDASE 


A Review or Its THERAPEUTIC USE IN PEDIATRICS 


JOSEPH SCHWARTZMAN, M.D. 
New York, N. Y. 


HE value of hyaluronidase as a 

therapeutic aid has been demon- 
strated in both hospital and home 
practice. Although its diffusing 
ability was described in 1929"? and 
its ability to depolymerize hyaluronic 
acid in 1940,*-* it was not until several 
years later that the medical profession 
recognized its value in the treatment 
of certain types of sterility and in 
hypodermoclysis in dehydrated in- 


fants. From then on, interest in- 
creased tremendously as _ further 


studies revealed even more of its po- 
tentialities. 

Hyaluronidase is a mucolytie en- 
zyme which counteracts the effect of 
the mucopolysaccharide acid, hyalu- 
ronie acid. The latter is a gel that is 
found in the ground substance of con- 
nective tissue and whose function ap- 
pears to be the binding of cells to- 
gether in a viscouslike matrix. By 
reducing this viscosity, hyaluronidase 
temporarily facilitates the dispersion 
of fluid, electrolytes, and metabolites. 
Its sourees are numerous and include 
bacteria, leech extracts, bee, snake, 
and spider venom, spermatazoa, and 
mammalian testes. Its content can be 
determined by any one of several pro- 


cedures’ such as: 
From the Department of Pediatrics, New 


York Medical College, Flower and Fifth Ave- 
nue Hospitals, and Metropolitan Hospital. 
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1. Viseosimetry: which measures its 
ability to decrease the viscosity of 
products containing hyaluronic acid. 
One unit is the amount necessary to 
reduce the viscosity to one-half within 
thirty minutes. 

2. Turbidimetry: which measures 
the ability to reduce the turbidity 
of a solution containing hyaluronic 
acid. One turbidity unit is that 
amount which decreases the turbidity 
eaused by 0.2 mg. of hyaluronic acid 
in horse serum to that caused by 0.1 
mg. of hyaluronic acid without hyal- 
uronidase. This method is based on 
the fact that in the presence of hyal- 
uronic acid at pH 4.2, dilute serum 
will form a_ colloidal suspension, 
whereas the solution remains clear. 

3. Mucin clot prevention: is the 
measurement of its ability to prevent 
the formation of a fibrous mucin clot 
which results from the action of a 
substrate protein upon the addition of 
acetic acid. When hyaluronidase is 
added, the amount of the clot is de- 
creased and the precipitate at first be- 
comes floceculent and finally the solu- 
tion is clear. 

4. Diffusing activity in the skin: 
measures its ability to diffuse India 
ink such as blue dye T-1824. Guinea 
pigs are used for the test and the 
minimum diffusion dose which will 
produce a 20 per cent increase of the 
mean area over the mean area of the 
control. 

5. Weight in micrograms. 

6. Therapeutic efficiency: which 
measures that amount of hvaluro- 
nidase in a given product, which when 
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utilized in hypodermoelysis with a 
fixed amount of a given solution, gives 
the most reliable and constant opti- 
mum absorption time. 


Its status in relation to infection® 
and in fertility*'’® resulting from a 
low hyaluronidase content of the 
semen has been described and is still 
under investigation. Recently its 
physiological and chemical character- 
isties were thoroughly reviewed'” ** 
and numerous investigators'*-?? have 
corroborated the enzyme’s ability to 
enhance the absorption of fluids. 
There was agreement?*-?* on the ab- 
sence of any thermal reaction or dis- 
persion of pre-existing infection. Its 
action is purely local and it has no 
effect on the spread of localized in- 
fection** provided it is not injected 
into the infected area. It can pene- 
trate a fibrin barrier only if it is in- 
troduced directly into it, but other- 


wise it follows the path of least resis- 


tance and diffuses around it. Since 
fibrin walls off local infections, hyal- 
uronidase being injected at another 
site will not affect its spread. It also 
did not appear to have any deleterious 
effect?* on infections of bacterial or 
viral origin in experiments carried 
out on mice, nor did it accelerate pa- 
nor inerease mortality in 
mouse encephalitis. On the other 
hand, it has been reported as having 
a protective effect®> by decapsulating 
invasive organisms. In _ several of 
these reports®’ *" *° there were no de- 
tectable effects on temperature, pulse, 
blood pressure, and blood count. In 
another review, neither could any ad- 
verse effects be found in a study on 
urines and_ phenolsulfonphthalein 
tests. 


ralysis 


In 1948 it was shown in a study” 
of six individuals that no abnormali- 
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ties were observed in the kidney, liver, 
or blood. Later, a greatly increased 
dosage was administered** and again 
the previous observations were dupli- 
cated. These results are in agreement 
with the views”® ***° that have been 
expressed regarding its low toxicity. 

Sensitivity tests?’ were performed 
on 2,021 individuals, of whom 205 
were adults, and 1,816 children. 
There was a total of twenty-two posi- 
tives for a 1.08 per cent. However, 
several products were used, the earli- 
est one giving a 9.3 per cent while 
with the latest one it had dropped to 
0.08 per cent. This marked decrease 
in sensitization has been corroborated 
by a study®® completed at another hos- 
pital and is undoubtedly due to the 
greater purification of the product. 

Conjunctival tests*® were attempted 
but were negative even in the positive 
skin test cases, and, therefore, this 
procedure was discarded in favor of 
the former. 

In order to use hyaluronidase clini- 
cally, it was necessary to’ determine 
the most effective dosage. As previ- 
ously reported,”’ various strengths of 
hyaluronidase were used to determine 
the rate of absorption of 150 c.c. of 
5 per cent glucose in saline under 
similar cireumstances. It was noted 
that up to 500 viscosity units an in- 
erease in dosage was followed by a 
perceptible increase in the speed of 
absorption, but beyond that amount, 
there was no proportional increase in 
the fluid absorption time as compared 
to the multiple of increase. There- 
fore, it was decided that 500 viscosity 
units was the best therapeutic dose. 

Studies” were also done, utilizing 
a fixed dose of hyaluronidase and 
varying the solutions. It was effective 
in every case, but when hypertonic 
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solutions were used, the multiple in- 
crease in absorption was not as much 
as with isotonic solutions. However, 
the degree and duration of the pain" 
was much less when hyaluronidase 
was utilized, regardless of the solu- 
tion. 

It has also been shown’ that hyal- 
uronidase was just as effective when 
used in patients with increased tem- 
peratures, allergies, and rheumatic 
fever. This is unlike the effect noted 
with the MeClure-Aldrich saline test*’ 
where absorption is speeded up in in- 
fectious diseases. This leads to the 
assumption that there is probably an 
inerease in hyaluronidase formation 
by bacteria during illnesses or per- 
haps a decrease in hyaluronic acid 
formation in the tissues, which in- 
creases the absorption of saline. 

Sinee its onset, clyses with hyalu- 
ronidase have been used in several 


hundred cases with complete satisfac- 


tion. It is now being used routinely 
in all hypodermoclyses at our hospital. 

The procedure that has been found 
to give the best results is as follows: 
Having found the patient nonsensitive 
to a skin test, ordinary gauge hypo- 
dermie needles are inserted into the 
sites selected (usually the outer as- 
pect of the thighs, the interseapular 
regions, or the anterior abdominal 
wall,”* with each needle being directed 
laterally on each side and about one 
inch from the umbilicus). The clysis 
is started and from 5 to 10 c.c. of the 
fluid are permitted to flow through 
each side. Then 500 viscosity units 
(which have been dissolved in 1 c.c. 
of sterile, distilled water to make an 
isotonic solution) are injected into the 
lumen of the rubber tubing about one 
inch from its junction with the needle. 
This permits the hyaluronidase to be 
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carried to the tissues in good concen- 
tration and over a wide area early in 
the elysis. Following this, the clysis 
is permitted to run freely at the rate 
desired, usually administering 150 to 
200 ¢.c. per kilogram of body weight 
per twenty-four hours. By regu- 
lating the height** of the level of the 
infusion fluid to no more than 12 to 
15 inches above the infusion area, 
there will be a slow steady drip with 
a steady rate of absorption. In pres- 
sure clysis of small amounts of fluids 
or drugs, the enzyme can be added to 
the solution and administered. Once 
the hyaluronidase is injected, the same 
area*®® could be usec effectively for 
about three days, for after that its 
effect diminished rapidly. However, 
it worked best with the first one that 
was given, with a diminishing effect 
as others followed. This is explained 
by the fact that the natural hyalu- 
ronie acid barrier is partially restored 
in twenty-four hours and almost com- 
pletely restored in forty-eight hours. 
In general, with this technique, 250 to 
300 c.e. of electrolyte solution could be 
given rapidly within eighty minutes, 
and then other elyses could be given 
in the same area in fairly rapid se- 
quence without loss of time. When 
hyaluronidase was not utilized, the 
time required for administering the 
fluids varied from 150 to 180 minutes 
and the absorption was so slow that 
the area could not be used for eight 
hours or longer. This has been cor- 
roborated by several studies’® ** *% ** 
in all of which absorption was speeded 
by the hyaluronidase, and pain, swell- 
ing, and induration were greatly di- 
minished. 

Each viscosity unit could take care 
of 2 to 10 ¢.c. of solution. The same 
area®® could be used for several days, 
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and in one case was utilized for eight 
consecutive days. it will 
rarely be necessary to continue for 
that length of time. The needles were 
kept in one position from one to five 
days but the tissue became inflamed 
around the insertion site of the needle 
after forty-eight hours. Therefore it 
was considered wisest to recommend 
changing the needle site every third 
day. 


However, 


Hyaluronidase was also effective in 


facilitating the absorption of plas- 
ma?* *° which was given subeutan- 


eously in seven cases. This has been 
verified by experiments on dogs** and 
by its use with serum** for measles 
prophylaxis gamma_ globulin 
was not available. It was more effee- 
tive when the plasma was diluted with 
saline in a ratio of 1:1. This fact is 
important since it has been reported*® 
that plasma given subcutaneously is 
as efficacious as intravenous adminis- 
tration for the restoration of tissue 
proteins and that plasma _ proteins 
pass readily into the blood by either 
route. It has also been demon- 
strated** in rats that there is a better 
of dietary nitrogen from 
hydrolysate when adminis- 
subeutaneously with hyaluro- 


when 


retention 
protein 
tered 
nidase. 
Whole given 
taneously to six children, both with 
and without saline. It only raised the 
hemoglobin _ slightly four eases. 
The best results were with the un- 
diluted blood, probably because it did 


blood?* was subeu- 


in 


not inerease the volume nor dilute 
the cireulating blood as much. It was 
ineffective in eases where the bone 


marrow had been suppressed for any 
length of time. Judging from the ex- 


periences to date, it could not be 


recommended as a suitable means for 
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obtaining rapid or marked blood in- 
creases. However, whenever blood is 
being given intramuscularly or sub- 
cutaneously for any reason whatso- 
ever, its absorption should be faeili- 
tated with hyaluronidase. 
Hyaluronidase was temporarily in- 
effective in three cases of diarrhea in 
which the fluids entered the tissues 
with inereased speed but absorption 
into the blood stream was delayed. 
Studies revealed marked depletion of 
total proteins (3.8, 4.4, and 4.7 per 
cent). In one ease blood was admin- 
istered intravenously, in another 
plasma, and in the third protein milk 
and testosterone were utilized. As 
soon as the total protein reached from 
5.3 to 5.5 per cent, absorption was re- 
sumed. Thus marked alterations in 
the intracellular as well as intercellu- 
lar chemistry could hinder the absorp- 
tive action of hyaluronidase. 
Previously it was reported that 
hyaluronidase was used intraventricu- 
larly in two eases of hydrocephalus*” 
and has since been tried in another 


one. The skull circumferences ap- 
peared stationary during these 
periods. However, it did not appear 


to be the answer to the problem al- 
though no definite conclusions are 
warranted because of the limited 
number of patients. 

It was also administered to two ne- 
phrities in the nephrotic phase?’ and 
it was noted that the absorption time 
was longer than in normal cases and 
there was a drop in the total protein 
and free cholesterol. On the other 
hand, in two normal children receiv- 
ing the same dose, the total protein 
and free cholesterol were slightly in- 
creased. The significance of these re- 
sults eannot be estimated until a 
larger series is studied. 
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Hyaluronidase has also been found 
of value for local anesthesia in sur- 
gery* and ophthalmology*® * by in- 
creasing the area of anesthesia by 40 
per cent. In a previous paper®’ this 
was verified by using hyaluronidase 
in conjunction with 2 per cent pro- 
caine solution and saline, and the area 
of anesthesia was increased by 33 per 
cent, but its duration was decreased 
by 16 per cent. It has also been use- 
ful in infiltrative anesthesia** for 
ankle sprains, myositis, subdeltoid 
bursitis, and dental surgery where 
the anesthesia was found to be more 
complete and distributed over a larger 
area. More recently, it has been 
found useful in inereasing the dif- 
fusion of the local anesthetic agent in 
doing pudendal blocks*' and _tonsil- 
lectomies.“2 It has also been re- 
ported*® as being of value in the pre- 
vention of painful arms resulting 
from the accidental injection of neo- 
arsphenamine or Mapharsen. This is 
accomplished by the immediate in- 
jection of hyaluronidase in isotonic 
saline or in 1 per cent procaine solu- 
tion in isotonic saline. By the rapid 
dilution and resultant rapid absorp- 
tion, the duration of the sore arm was 
decreased from two to three weeks to 
twenty-four hours. 

Favorable comment has also been 
offered upon its use in intramuscular 
dye injections for pyelography” ** ** 
* for infants and children. More- 
over, increased penetration through 
the mucous membrane was reported*® 
when it was combined with penicillin 
prior to its instillation into the para- 
nasal sinuses. It has also been listed*’ 
as having been of value in the subeu- 
taneous administration of heparin in 
which the coagulation time and ab- 
sorption rate coincided with those of 
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intermittent intravenous administra- 
tion. They*’ also found that it fa- 


cilitated the rapid resorption of a 
large painful hematoma. Others re- 
port its successful use in reducing the 
viscosity of the exudate in pathologi- 
eal joints*® and in pleural and peri- 
toneal eavities*® of a patient with a 
mesothelioma and in the flattening of 
areas of mucinous infiltration of the 
skin.*° 

On the other hand, attempts to dis- 
solve urinary caleuli®' were unsuccess- 
ful. 

At the hospital studies were carried 
on relative to its effect on cerumen* 
which was removed from the ears of 
patients. The wax was placed in test 
tubes and covered with the routine 
hyaluronidase solution. Within ten 
to fifteen minutes disintegration was 
observed. However, attempts to du- 
plicate this phenomenon upon ceru- 
men in the external auditory canal of 
seven patients did not give impressive 
results, although giving better results 
on the hyaluronidase side than on the 
control side. In view of the small 
series of cases and because of many 
variables as to amount, type, and po- 
sition of the cerumen, no conclusive 
opinions could be offered. 

Efforts were also made to utilize 
hyaluronidase for dissolving nasal 
mucus?’ but this was not attended 
with any success nor with any aggra- 
vation of the condition. However, ex- 
periments are being carried out in 
which some investigators®? feel that 
hyaluronidase plays a part in the in- 
crease of virus infections during the 
winter in that the hyaluronidase pro- 
duced by the bacteria present in the 
mueus allows the virus to penetrate 
through the mucous membranes. 
They believe that cold produces an 
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increase in the diffusion power of 
hyaluronidase by decreasing the anti- 
hyaiuronidase substances in the tissue 
and serum. This was verified by 
chilling the skin of one forearm with 
ice for fifteen to twenty minutes and 
then checking the time for absorption 
of hyaluronidase solution as compared 
to the opposite unchilled forearm. 
This was also repeated using ethyl 


chloride as the chilling agent. In 
both instances, the hyaluronidase 
wheal was absorbed faster on the 


chilled side. With the ice method, no 
difference was noted unless the skin 
was chilled for fifteen or more min- 
utes. On the other hand, heating the 
skin to the stage of erythema caused 
a slight prolongation of the absorption 
time. 

Hyaluronidase was also tried in two 
infectious laryngo- 
in an attempt to 
break down the viscous material but 
effective. However, some 
physicians felt that they ob- 
beneficial results when it was 
used in an form’ ** in 
bination with one of the antibiotics or 
injected through a tracheotomy open- 
ing.** both our in 
which no results were detected, were 
in extremis, it would still be worth 
while to test this further, for it might 
prove to be a lifesaving measure for 
a very serious type of infection. 

Reasons for failure of action of 
hyaluronidase may be attributed to 
any of the following factors: 


eases of acute 


tracheobronchitis* 
it was not 
have 
served 


aerosol ecom- 


Since of eases, 


1. Delayed or absent absorption 
may result from the local application 
of prolonged heat over the area in- 
volved. 

2. Marked 


physiochemical altera- 


tions within the body, as, for example, 
when the total proteins were below 5.3 
to 5.5 per cent. 


JOURNAL 





OF PEDIATRICS 


3. Ineffective or inactive enzyme, as 
could oceur with deterioration of the 
product when remaining in solution 
for more than one to fifteen days. 

4. Absence of hyaluronic acid and 
therefore no effect with the enzyme. 

5. When inhibitors to hyaluro- 
nidase are present in large enough 
quantity to counteract it." 

Inhibitors to hyaluronidase have 
been found in human plasma °-°* 
and substances such as_ heparin," 
chondroitin sulfate, borate, and salicyl- 
ates®® promote the action of serum on 
hyaluronidase. During wound heal- 
ing®® there is an increase in the hyal- 
uronidase inhibitory factor in the 
serum for the first four days but it re- 
turns to normal by the sixth day. 
This inhibitor neutralizes the sub- 
stances liberated at the site of injury 
which are capable of hydrolyzing hyal- 
uronic acid. It has been claimed™ 
that all inhibitors are or contain poly- 


saccharide. However, rutin,® © a 
flavonal glucoside which is said to 


regulate capillary permeability, has 
also been found to inhibit the action 
of hyaluronidase, and it has also been 
claimed® that normally it is in bal- 
ance with hyaluronidase preventing 
its overfunctioning. 

In addition, physical factors may 
affect the action of hyaluronidase with 
heat delaying and cold increasing its 
influence on fluid absorption. How- 
ever, roentgen therapy of the skin 
up to 1,600 R.U. had no discernible 
effect on the efficacy of hyaluronidase. 

In view of the theory that the 
mechanism of salicylate action in 
rheumatie fever is by controlling or 
antagonizing hyaluronidase, several 
patients?’ were given salicylates and 
their levels were taken simultaneously 
with the determination of the rate of 
absorption of hyaluronidase solution. 

















MEDICAL PROGRESS 


Although there were a few inconsis- 
tencies, in the main, the hyaluronidase 
absorption time inereased directly 
with the rise in salicylate level. 
When no salicylate blood level was de- 
tected, the absorption time never ex- 
eeeded four and one-half minutes, 
while with the presence of salicylates, 
the time exceeded five minutes on one 
or more occasions, From these re- 
sults, it ean be surmised that salicyl- 
ates have some antihyaluronidase ef- 
fect, and when such activity is sought, 
they should be used. 

In view of this assumption, it was 
decided to determine the effect of an 
intravenous dose of 500 viscosity units 
of hyaluronidase on the salicylate 
level.’ This was administered to two 
patients and these levels were com- 
pared to those of three controls. In 
the control patients the salicylate 
levels were increasing at the third and 
fourth hours while in the hyaluro- 
nidase cases, the tendency was toward 
a lower level. However, other in- 
vestigators® have found that salicyl- 
ates did not inhibit hyaluronidase in 
inactive rheumatic fever patients but 
did in nonrheumatic subjects. Some 
reports® ** favor the use of sodium 
gentisate, another hyaluronidase in- 
hibitor which does not lead to an in- 
erease in urinary glucuronic acid as 
observed with salicylates because of 
the rapid oxidation of gentisates. It 
is also believed that the success of 
ACTH depends upon the fact that it 
causes a decrease in nonspecific blood 
hyaluronidase inhibitor level,** coun- 
teracts the hyaluronidase effect by in- 
hibiting®® the permeability of synovial 
membrane, and by neutralizing’ the 
spreading action in the tissues, blocks 
certain kinds of hypersensitivity re- 
actions™ such as might be produced 
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by small amounts of hyaluronidase” 
being liberated by certain kinds of 
streptococci acting as antigen factor, 
and by depressing® the activity of 
mesenchymal tissue. The latter ef- 
fect has been studied and it was 
noted™* that hexosamine, which is a 
main constituent of polysaccharides, 
was elevated in collagen diseases but 
became depressed under the adminis- 
tration of ACTH and cortisone. This 
would tend to imply that ACTH and 
cortisone exert some influence on mes- 
enchymal tissue and their polysac- 
charides. In a recent report’* this 
was substantiated by showing that the 
activity of the pituitary adrenal sys- 
tem could be measured by the degree 
of hyaluronidase inhibition occurring 
after thé administration of epineph- 
rine which stimulated the adrenal 
cortex and caused a fluorescein stain to 
persist for five times (twenty-one min- 
utes) the normal time (four minutes) 
while this did not occur if hypo- 
adrenocorticism was present. 

However, although streptococcal 
hyaluronidase has been reported’ * 
as producing higher antihyaluro- 
nidase titers in rheumatic fever infec- 
tions, others®® °* using bovine hyalu- 
ronidase found no effect on the titer. 
Furthermore, it is difficult to explain 
on the allergic theory why Group A 
streptococci should cause rheumatic 
infections while Group C which also 
produces hyaluronidase does not. 

Complications that may be associ- 
ated with the administration of hyal- 
uronidase are: 

A. Sensitizations : 


1. Pseudoreactions may oceur with- 
in a few minutes or be delayed for 
several hours. They are character- 
ized by erythematous areas of various 
sizes, which may or may not be pain- 
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ful, persist for a variable period of 
time, and are probably due to some 
impurity in the product. 

2. True sensitizations are charac- 
terized by a typical urticarial lesion. 
In such patients other methods can be 
used such as infusions or intraperito- 
neals. However, if this were the only 
method available, it might be attempt- 
ed in conjunetion with antihistamin- 
ICS, 


B. Failure of absorption: 


1. Marked 
chemistry such as was previously men- 
tioned in the three infants with very 
low total proteins. 

2. Improper insertion of the needle 
or any manipulation of it which per- 
mits it to get between the fascial lay- 
ers. Under such circumstances, the 
blood flows along the planes of the 
fascia and may reach as high as the 
apex of the axilla. Since there is no 


disturbances in body 


hyaluronidase in that area, absorption 
will progress slowly as though it had 
In these eases, chang- 
ing the position of the needle is all 
that is necessary to correct the diffi- 


not been used. 


culty. 

C. Edema: 

1. General type is due to too rapid 
administration of excessive quantities 
of fluid and thereby overloading the 
circulation. 

2. Serotal edema which ean 
eaused by temporary interference 
with the venous and lymphatie return. 
This was mostly noted when clyses 
were given on the inner aspect of the 
thighs and ean be avoided by admin- 
istering the elysis on the outer as- 
of the thighs or in the interscap- 


be 


pect 
ular 

3. Association with increase in cap- 
illary permeability” has been report- 
ed in experiments on albino rats, fol- 


area. 
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lowing the use of very large doses of 
hyaluronidase intravenously. Enough 
hyaluronidase to overcome the blood 
inhibitors was given and then the 
hematocrit the total proteins 
fell, and edema resulted. In our own 
experience’ administration of hyal- 
uronidase intravenously up to 2,000 
viscosity units in infants, caused in- 
consistent drops in the total protein 
but no evident edema. Moreover, two 
other investigators’’ ** reported no 
effect on capillary permeability of in- 
travenous hyaluronidase. 


rose, 


D. Possibility of hyaluronidase en- 
tering the blood stream directly dur- 
ing the performance of hypodermoc- 
lysis. This need cause no fear, since 
hyaluronidase’ was injected intra- 
venously into two patients without 
any detectable harmful effect. Since 
it would be very unusual to have all 
the hyaluronidase entering the blood 
stream, it can be assumed that were 
this phenomenon to happen, it need 
cause very little concern. Even in the 
work on albino rats™ it was shown 
that only when tremendous doses 
were used, were there any changes 
detected and even these results are 
not in agreement with others.” ** ** 


E. Infections: 


1. Loeal infections due to failure of 
aseptie procedure. These are treated 
as for any infection of similar type 
anywhere else. 

2. Loeal irritation of tissue about 
the site of the insertion of the needle, 
especially if it were kept at the same 
site for more than forty-eight hours. 
Therefore, the needle site should be 
altered at least every forty-eight 
hours, whenever the same region is 
being used for any length of time. 

3. Breakdown of tissue due to ir- 
ritation or sensitization to the solu- 
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tion used or because of the hyper- 
tonicity. This is less likely to occur 


when hyaluronidase is used because 
with the increased rate of absorption 
there is less time for local irritation. 
However, it is advisable to use only 
those solutions that are known to be 
noninjurious. 

Advantages in the use of hyaluro- 


nidase : 

1. No intricate setup is needed. 

2. No personnel is 
needed. ; 

3. It ean be done at home, in the 
field, or in an ambulance if necessary, 
being especially useful in outlying dis- 
tricts and where a hospital is not 
readily available. 

4. It can be started without any de- 
lay. 

5. The flow can be adjusted to suit 
the occasion. 

6. The administration can be dis- 
continued for any length of time with- 
out any concern about clots obstruct- 
ing the needle. It can be restarted at 
any time, and, if necessary, pressure 
may be safely applied either to the 
rubber tubing or directly to the 
needle to recommence the flow. 

7. There is no danger of emboli 
since the circulation is not directly 
involved. 

8. There is minimization or absence 
of pyrogenic or other untoward cireu- 
latory effects such as phlebitis, as- 
cending infections, and cardiovascu- 
lar and pulmonary disturbances. 

9. The sensitivity rate is very low 
and toxicity is practically negligible. 

10. It is five to fourteen times'*** 
m effective than ordinary 


experienced 


more 
clysis. 

11. It enhances the depth and in- 
creases the area and speed of anes- 
thesia when combined with local an- 
esthetics thereby allowing the sur- 
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geon to begin his work sooner and 
eventual healing is hastened because 
there is less tissue reaction. 

12. It facilitates the attainment of 
highly effective therapeutic levels 
when administered subcutaneously in 
conjunction with drugs. 

13. It is much more humane’® since 
it decreases the duration and intensity 
of pain. 

14. It is especially useful in cases 
in which intravenous administration 
is impractical, difficult, or inadvis- 
able because of the caliber, position, 
or condition of the patient’s veins, as 
might occur in infants, small or obese 
children, and patients with throm- 
botie or fragile veins or with severe 
burns over the usual sites for intra- 
venous injections, or those who are 
threatened with or are in shock, or 
because of failure of cooperation of 
the patient as in insanity or con- 
vulsive states. 

Clinical contraindications to the use 
of hyaluronidase may include any of 
the following: 

1. It should not be injected directly 
into any areas of localized infection. 

2. It should not be used in sepsis, 
unless chemotherapy is being used 
concurrently. 

3. It should not be used in any in- 
dividual sensitive to the product, or, 
if used, antihistaminies should pre- 
cede and accompany its use. 

4. It should not be used in eases of 
hypoproteinemia without first raising 
the total protein to at least 5.3 to 5.5 
per cent. 

5. It should not be used without 
eareful calibration as to the amount 
and rate of flow in eases of cardiac 
and cireulatory disturbances. 


SUMMARY 
fluid 


1. Hyaluronidase facilitates 


absorption. 
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2. Five hundred viscosity units is 
the dose of choice. 

3. Sensitivity and toxicity are rela- 
tively low. 

4. It has been of value in elyses, in 
sterility, in hastening the administra- 
tion of drugs given subcutaneously, in 
treatment of sinus conditions with 
penicillin, in intramuscular pyelog- 
raphy, and in local anesthesia for sur- 
gery, ophthalmology, tonsillectomies, 
and pelvie procedures. 

5. It has been tried but its value has 
not been determined in hydroceph- 
alus, in urinary ealeuli, in otitie ceru- 
men and in mucus from the nasal and 
tracheobronchial tracts. 

6. It is hindered in its action by 
salicylates and other inhibitors as 
well as by heat. 

7. Five reasons for its failure of 
action at times are offered. 


8. Five possible complications at- 
tending its use are given. 

9. Five clinical contraindications to 
its unrestricted use are noted. 

10. Advantages for its administra- 
tion are enumerated. 


CONCLUSION 

The introduction of hyaluronidase 
placed in the medical 
grasp another tool of utmost value in 
the administration of drugs, elec- 
trolytes, and fluids. Next to intra- 
venous, this is its best and most ef- 
ficient replacement and should be the 
preferred alternative when fluids are 
vital but intravenous is unnecessary, 
diffieult to perform, or contraindi- 
eated. It does not in any way dis- 
place intravenous therapy nor does 
its use imply that intravenous therapy 
is no longer necessary or is to be dis- 
However, since it is a more 


profession’s 


earded. 
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human way of giving subcutaneous 
fluids, it should be a means for en- 
couraging the early use of hypoder- 
moclysis so that many cases might 
never reach the intravenous stage. In 
addition, it seems to be so greatly in- 
terrelated with human tissues and in- 
fections, and its potentialities seem 
so wide, that further research seems 
desirable. 
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USES OF PLAY IN THE TREATMENT OF CHILDREN 


Istipor BERNSTEIN, M.D. 
New York, N. Y. 


LAY is one of the child’s most im- 

portant activities. From the early 
manipulations of the rattle to the later 
re-enactments of actual or imagined 
life situations, the child finds in play 
as well as relief 
from tension. Wishes are expressed, 
fantasies dramatized, and _ conflicts 
sometimes alleviated as the child re- 
places the unmanageable outer world 
by a controllable play world. The 
child’s limited capacity for verbaliza- 
tion is tremendously supplemented by 
this means of expression; feelings of 
helplessness and frustration may tem- 
porarily be magically overcome 
through this use of creative imagina- 
tion. 


active satisfaction 


disturbances interfere 
with the normal functioning of the 
individual. Accordingly, we would 
expect, as Anna Freud' remarks, neu- 
rotie children to be invariably dis- 
turbed in their play acting. It is, 
therefore, understandable that 
methods involving play should be use- 
ful in the treatment of emotional dis- 
orders in children. In what ways is 
this important component of a child’s 
life used by psychiatry and in what 
ways may the pediatrician use it to 
further his understanding and assist 
in his handling of children ? 


Emotional 


DEVELOPMENT OF PLAY TECHNIQUES 


Von Hug-Hellmuth? was among the 
pioneers who attempted to describe 


From the Department of Psychiatry, New 
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and understand the behavior of chil- 
dren. In a brilliant monograph, this 
author synthesized materia] furnished 
by Seupin, Preyer, and Shinn* and 
illuminated their reports with psycho- 
dynamie light furnished by Freud and 
his co-workers. By this means, Hug- 
Hellmuth was able to recognize the 
value of observation of children’s play 
and to obtain insight into their psy- 
chie life. The method was shortly 
thereafter applied to developing psy- 
choanalytiec treatment for children. 
Outstanding in their contributions 
were Anna Freud. and Melanie 
Klein.t A more specialized applica- 
tion was suggested by David M. Levy 
as ‘‘Release Therapy.’ This con- 
sisted of a discharge of feeling (abre- 
action) in a play situation, specifically 
arranged to resemble an actual experi- 
ence in the child’s life, or as a means 
of getting him to express certain in- 
hibited impulses (eg., aggressive). 
J. Louise Despert® has described how 
analysis of play may be used in re- 
search and therapy. 


APPLICATIONS 


1. Diagnostic—By observing the 
play of a child and comparing it with 
accepted norms for that age level,’ it 
is possible to assess the degree of im- 
pairment of this important activity. 
Perceptual functions and motor co- 
ordination are, of course, involved to 
a high degree in play. Moreover, pat- 
terns of play are demonstrated; con- 
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flict may be evidenced by abnormally 
short attention span or repetitiveness. 
Inhibitions may be revealed by avoid- 
ance of particular types of play, e.g., 
finger painting, clay modeling. Eval- 
uations must be made with eare since 
a child may be much more tense and 
restrained during an initial play ses- 
sion in a new situation than at subse- 
quent visits. A series of such inter- 
views may be required to obtain the 
picture characteristic for the particu- 
lar child. With careful study, the ex- 
perienced observer will have an aux- 
iliary means of determining the na- 
ture, extent, and severity of emotional 
illness. 

2. Therapeutic—F or treatment 
purposes, play may be used as an 
adjunct in the understanding and 
working out of the problems of the 
child. With the history of the child’s 


development as a background, and 
using daydreams and drawings as fur- 
ther means of insight, the trained 
therapist may use the child’s play as 
a partial equivalent of the free as- 
sociations of the adult and may then 
use such play as an aid in making in- 


terpretations.* This form of treat- 
ment requires thorough training, theo- 
retic instruction, and clinical super- 
vision.® 

For less comprehensive treatment, 
play may be used, as suggested by 
David M. Levy,’ to release tension. 
He points out that ‘‘Ideally, the eri- 
teria for selecting children for release 
therapy are: (1) The presenting 
problem should be a definite symptom 
picture, precipitated by a_ specific 
event in the form of a frightening ex- 
perience, e.g., the birth of a younger 
sibling, the discharge of a governess, 
divorcee of the parents, or the like.’’ 
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One might include an operative pro- 
cedure. He ““(2) The 
problems should not be of too long 
duration. The children are prefer- 
ably 10 years old or younger. (3) Re- 
gardless of the age at the time of re- 
ferral and the specificity of the prob- 
lem, it is important that the child is 
suffering from something that hap- 
pened in the past and not from a dif- 
ficult situation going on at the time 
of treatment.’’ Levy states that the 
principle of this method is in the use 
of the action or dramatization to 
achieve release of tension. ‘‘The in- 
terpretive function of the therapist is 
reduced to a minimum and may be ab- 
sent.’’ In the ‘‘pure’’ form of this 
method, no attempt is made to inter- 
pret the conflict to the child, i.e., to 
achieve insight. In actual practice, 
this is almost impossible and Levy 
himself reports making interpretive 
remarks. It should be realized that 
this form of limited therapy needs 
preparation. The basic problems must 
be at least partially understood by the 
therapist so that the specifie play 
situation may be set up. Further- 
more, the therapist must be prepared 
to handle possible reactions to such 
dramatizations and to anticipate, or 
if possible avert, overwhelming guilt 
or anxiety that may arise. This form 
of treatment partially corresponds to 
**permissive’’ (nondirective) tech- 
niques in adult psychotherapy, and is 
somewhat similar to applications of 
nareosynthesis or hypnotherapy where 
the principal objective is for the pa- 
tient to release feelings by reliving an 
actual traumatie situation. In a much 
less intense way, this principle is used 
by ali children in play when they re- 
live particularly emotionally charged 


continues, 
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events which have not yet created 
conflicts resulting in symptom forma- 
tion. The method is not applicable to 
prolonged emotional illness, nor to 
neurotic difficulties ‘‘complicated’’ 
(Levy) by problems in the family re- 
lationships. Of course, all emotional 
difficulties involve disturbances in re- 
lationships; it therefore becomes a 
matter of judgment, based on experi- 
ence and careful evaluation of the par- 
ticular case, to determine the suita- 
bility of this type of therapy which is 
limited in scope and aim. 

3. Investigative—aA further use for 
observation of play in children is for 
research purposes. An excellent illus- 
tration of this is furnished by Des- 
pert’s descriptions. Many phases of 
the development of the child’s sensori- 
motor, intellectual, emotional, and 
social behavior may be investigated in 
detail. Norms ean be _ established, 
variations followed, and the complex 
interaction of individual, family, and 
social factors involved in maturation 
may be studied along selected lines. 
One possible area for research could 
be the further development of stand- 
ardized play situations and responses 
which could correspond to psychologic 
tests for the adult. Another could be 
the comparative study of play in dif- 
ferent cultures as a form of anthropo- 
logie research. 

4. Preventive——In some _ instances, 
the child practices his own preventive 
psychiatry in play, discharging ten- 
sions before they reach the critical in- 
tensity which may precipitate symp- 
tom formation. For instance, a child 
who was angered by his mother’s re- 
buke for naughtiness, proceeded to 
scold, spank, and put the mother doll 
to bed, admonishing her all the while 
for behaving badly. In this way, 
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some of the angry feelings toward the 
mother were dramatized. The child 
may be assisted in this prophylaxis by 
being provided with the opportunity 
and materials necessary for expression 
prior to or following traumatic events 
such as operations, accidents, deaths, 
or separations.* The presence of an 
adult may provide reassurance or a 
feeling of security which will enable 
the child to utilize this method of re- 
lease of tension. 

In some instances where a child 
tends to be seclusive and withdrawn, 
it will be easier for him to establish 
relationships with other children in 
situations of playing together. This 
means of furthering social develop- 
ment is applied practically in play- 
grounds and nursery schools and may 
be used in the home by providing a 
playroom for the use of the child and 
his friends. 


METHODS AND MATERIALS 


Several criteria are useful in the 
selection of materials: (1) They 
should be appropriate to the age of 
the children who will use them, large 
enough so that fine muscular control 
is not required and of durable quality 
and simple construction. (2) They 
should allow maximum possibilities of 
expression; flexibility and plasticity 
are prime considerations in selection. 
Thus, clay, blocks, water, paint, pup- 
pets, a furnished doll house and a 
family set of dolls can be used in a 
far greater variety of ways than 
stereotyped games or puzzles. (3) 
They should be applicable to the life 
situation and experiences of the child. 
Thus, a set of family dolls and doll 
house are appropriate for most chil- 
dren. More particularly, a toy doc- 
tor’s kit is useful in the doctor’s office. 
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Special materials are occasionally 
desirable for a particular child’s in- 
terests or problems. For example, 
cars, soldiers and electrical equipment 
for children 


could ‘be useful preoecu- 


pied with problems of aggression or 


sexual excitement, while a toy baby 
carriage, baby dolls, ete. could be em- 
ployed for a child with problems re- 
lating to the birth of a sibling or a 
desire for a child of its own. 

A suitably furnished playroom 
should the 
readily available to the child, adequate 
working space, and a minimum of 
destructible furnishings. The room 
should be free of obvious hazards such 
as objects which may fall upon the 
child, sharp or pointed tools, ete. The 
child needs to know that certain sen- 


have necessary materials 


limits set. ‘‘Free’’ play 


should not be allowed to degenerate 


sible are 
into wildly uncontrolled aggression or 
destruction which may only disturb 
both child and therapist. 

The illustrations of 


play sessions: 


following are 


1. Joan, an 8-year-old girl, was 
brought because of fears that her 
father and mother were going to die 
and that she or her mother was going 
to be kidnapped. The fears had be- 
gun following illnesses of both parents 
and an incident in which Joan was 
temporarily ‘‘lost’’ while out in a 
park with her father. Her fears kept 
her awake at night and her anxiety 
caused the quality of her schoolwork, 
whieh had previously been excellent, 
to deteriorate considerably. 

During the first interview, Joan 
started to play with the dolls but then 
suddenly became upset and, upon 
questioning, said she was worried that 
her mother might have gone away and 
left her. She was reassured by a visit 
to the reception desk where she was 
told that her mother was in a near-by 


room. She resumed her play which 
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consisted of arranging the kitehen and 
then of having the entire family go 
out for a ride in the ear. She was 
anxious that the doors and windows 
be closed and, when it was difficult to 
do that, suggested that we leave the 
mother at home while the others would 
go for the ride. However, the door 
finally was closed and the entire 
family went for the ride. She ex- 
plained the need for closing the door 
and windows by saying that ‘‘robbers 
might come and steal the jewelry.’’ 
In subsequent play, she developed the 
theme of separations and death. This 
led to discussions concerning her fears 
at the time of her father’s illness, 
Joan’s own hospitalizations for tonsil- 
lectomy and for treatment of a dog 
bite, and the incident of being ‘‘lost’’ 
in the park. Shortly thereafter, the 
mother reported Joan to be less fear- 
ful, to be sleeping better, and to have 
improved in her schoolwork. 

2. An older child’s play or the play 
of a later interview is usually more 
coherent as to underlying theme than 
is that of the very young child or that 
of an initial interview. For example: 
An l1l-year-old boy was brought be- 
cause of his fear of going out of the 
house alone; this had been present for 
about three years. During the course 
of therapy, one of the hours contained 
the following play: The father doll 
shows the family how to do exercises. 
Then the father drives a train through 
a dangerous valley infested by alli- 
gators and barracudas. The rest of 
the family is seated in the train and 
rides through tunnels formed by the 
desk, chair, and boxes, at high speed. 
Everyone falls out of the train and the 
girl is knocked uneonscious. The 
family is then replaced into the cars 
and the train is run more slowly with 
the boy applying the brakes. Then 
the family is left at the station and 
the father takes the train to a supply 
depot at high speed. He falls out just 
before the train smashes into a tunnel; 
had he remained in the train, he would 
have had ‘‘his head and legs chopped 
off."’ In contrast to the play of 
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younger children, this play presents a 
continuous account which was subse- 
quently developed and elaborated. It 
could be utilized in conjunction with 
historic material and associative com- 
ments to form the basis for an inter- 
pretation. The play showed, in dis- 
torted form, dangers to which people 
are exposed, and, somewhat, the need 
for controls. The interpretation of 
this led to a diseussion of his fears 
with a marked improvement to the ex- 
tent where the boy was able to travel 
about unaccompanied and was able to 
participate in group activities with 
other boys, going to meetings, on hikes, 
ete. 
LIMITATIONS 

Beeause the foregoing descriptions 
may have suggested the use of play 
as an independent form of treatment, 
I wish to emphasize that it must be 
thought of as one aspect of the total 
study, evaluation, and treatment of 
the child. Only in carefully selected 
instances can it be considered as 
therapy and then of a superficial and 
limited kind. For all but the most 
transitory symptoms, psychotherapy 
will probably be required. Anna 
Freud® has discussed quite fully in- 
dications for child analysis. The 
evaluation and treatment of emotional 
disturbances in children requires, in 
addition to basie psychiatric training 
and experience, supplemental training 
and supervised experience in methods 
of examining, diagnosing, and treat- 
ing children.* Fragmentary, incom- 
plete, and unskilled handling of chil- 
and parents may do harm to 
both. Hasty conclusions and errone- 
ous and interpretations 
may seriously complicate and prolong 


dren 

suggestions 

subsequent psychiatric treatment. 
POSSIBLE USES BY THE PEDIATRICIAN 


By supplying the child with a more 
familiar environment at the doctor’s 
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office, the pediatrician may diminish 
the anxiety of children coming to him 
for medical treatment. Thus, the 
child may be allowed to play for some 
time before he is examined; this may 
facilitate separation from the mother. 
Similarly, after examination or treat- 
ment, the child may be permitted to 
relieve feelings by playing out with 
dolls the procedure he has undergone. 
The observation of a child’s play fur- 
nishes the pediatrician with informa- 
tion regarding an important aspect of 
the child’s total functioning; these 
data may be added to the knowledge 
of physical and develop- 
ment, present symptoms, and physical, 
neurological, and psychologic examina- 
tions. The play situation may also be 
valuable as further evidence of the 
need for psychiatric help, e.g., by 
demonstrating inhibitions, conflicts, or 
retardation. Finally, such play may 
give the pediatrician clues to certain 
problems with which the child is 
struggling; ensuing discussions with 
the parents may indicate the need for 
advising them regarding feeding, 
bowel training, ete. in the young child 


emotional 


or questions concerning maturation in 


the older child. 


SUMMARY 


The development, technique, appli- 
cations, and limitations of play in the 
treatment of children have been 
briefly described. Play is a natural 
means of expression for the child and 
it can be clinically useful in diagnosis, 
therapy, and research. It may serve 
the pediatrician in a more limited way 
to diminish transitory anxiety in chil- 
dren, to assist in evaluating the need 
for psychiatric help, and to advise 
parents regarding specific problems. 
Examples of the content of play inter- 
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views were given, and the way the 
material may be used in connection 
with historie knowledge and associa- 
tive comments was indicated. Cau- 
tions regarding the danger of too 
quickly formulating the diagnosis or 
dynamies, the necessity for adequate 
training, and the possibility of com- 
pliecating subsequent psychiatric help 
if inexperienced therapists employ 


this technique, will enable the pedia- 


trician to appreciate the limitations of 
such therapy. 
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ROSEOLA INFANTUM (EXANTHEM SUBITUM) 


OSEOLA infantum, or exanthem 
R subitum, must be included with 
rubeola (red measles) and rubella 
(German measles) as one of the com- 
mon febrile exanthems occurring in 
the pediatric age group. As has been 
stated by Berenberg, Wright, and 
Janeway, in an excellent review of 
the subject,’ this disease is probably 
the most common febrile exanthem in 
infants and children under 3 years of 
age. Roseola infantum is most preva- 
lent in late spring and mid-autumn 
and is characterized clinically by high 
fever of three to five days’ duration. 
During the pre-eruptive stage, physi- 
eal manifestations are meager, and 
the physician is often hard-pressed to 
account for the high, usually persis- 
tent, fever. In typical cases the tem- 
perature drops to normal by lysis co- 
incident with, or immediately pre- 
ceding, the appearance of a skin rash. 
The rash is rose pink in color and as 
a rule involves the neck and trunk. 
It may, however, involve the proximal 
extremities, the postaural regions, and 
the face. The rash is described as 
consisting of discrete, small, often ir- 
regular-shaped macules, occasionally 
of maculopapules, measuring 2 to 3 
mm. in diameter, and fading on pres- 
sure. Within twenty-four to forty- 
eight hours following its appearance, 
the rash usually fades completely. 
Laboratory studies are not diagnostic 
with the exception of the white count, 
which is elevated during the first 
twenty-four to thirty-six hours from 
12,000 to 15,000 with a slight increase 
in neutrophiles. The elevation usu- 
ally falls on the second day, and in- 
variably by the third day there is a 
definite leucopenia accompanied by an 
absolute neutropenia and a relative 
lymphocytosis. 

The most common complication of 
exanthem subitum, particularly in 
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those patients admitted to the hospital 
for differential diagnosis, is convul- 
sions. In general, however, complica- 
tions in this disease are rare. Ac- 
tually, exanthem subitum does not 
constitute a serious medical problem, 
aside from the anxiety associated with 
high fever in a young child in whom 
the physical findings are inadequate to 
account for such elevation of tempera- 
ture. However, since this disease is 
so common in infants and young chil- 
dren, with an occasional case in an 
older child, it is of importance to the 
practicing physician to be well ac- 
quainted with its clinical features in 
order to avoid undue anxiety, the use 
of unwarranted diagnostic procedures, 
and the institution of unnecessary 
therapy. 

While the clinical manifestations, 
laboratory findings, epidemiology, and 
incubation period (nine to ten days) 
have suggested that this condition, 
like rubeola and rubella, belongs to 
the group of the virus diseases, the 
etiology of exanthem subitum was not 
known with any degree of certainty. 
Until recently attempts to substan- 
tiate this clinical impression had been 
without success. Within the past 
year, however, two reports have ap- 
peared in the literature which present 
acceptable evidence that this disease 
is of viral etiology. 

The first report of these etiological 
studies giving positive results ap- 
peared in the October, 1950, issue of 
the JoURNAL or PepraTrRics. Kempe, 
Shaw, Jackson, and Silver? described 
clinical observations made on human 
subjects, and on monkeys, which in- 
dicated that an infectious agent is 
present in the blood of patients with 
exanthem subitum. This agent could 
be passed successfully to susceptible 
recipients with the development of a 
clinical picture similar to that ob- 
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served in naturally-oceurring exan- 
them subitum. One _ milliliter of 
serum separated from a blood sample 
obtained on the third febrile day of 
illness in an 18-month-old donor was 
administered intravenously to a sus- 
ceptible human recipient, 6 months of 
age. Nine days after this injection 
of serum the recipient child developed 
clinical manifestations typical of 
exanthem subitum. A portion of the 
same serum sample had been injected 
subeutaneously into monkeys. Five 
days following inoculation, the mon- 
keys developed fever, but showed no 
other manifestations of infection. On 
the basis of these experimental find- 
ings the authors concluded that exan- 
them subitum is an infectious disease, 
probably virus in type. 

While this work was in progress in 
the United States (California), simi- 
lar investigations concerning exan- 
them subitum were underway in Upp- 
sala, Sweden, at the Pediatric Clinic 
of the Akademiska Sjukhuset. These 


investigations which were reported by 
Hellstrém and Vahlquist* in the Acta 
vaediatrica for May, 1951, involved 
the use of fourteen human subjects, 
all of whom were severely deformed 


physically or mentally, and all of 
whom had a definitely bad life prog- 
nosis, or little chance of normal 
mental development. The inoculated 
patients were infants ranging in age 
from 2 to 7 months, and the inocula 
consisted of heparinized venous blood 
taken on the first day of the exanthem 
from twelve different patients who 
showed definite clinical manifestations 
of exanthem subitum. In three of the 
fourteen inoculation tests, the results 
were unquestionably positive. In two 
other instances the results were prob- 
ably suecessful, but the findings were 
not sufficiently typical to be included 
in the series. Detailed case histories 
of the inoculated subjects are given by 
the authors. 

On the basis of these experimental 
studies, Hellstrém and Vahlquist state 
that the ‘‘three definitely positive 
inoculation tests appear to show that 


THE JOURNAL 


OF PEDIATRICS 


in roseola infantum an_ infectious 
agent is circulating in the blood.”’ 
The ineubation period in the inocu- 
lated subjects was six to nine days, 
which is somewhat less than that ob- 
served in naturally occurring exan- 
them subitum (ten days). The short- 
ened incubation period might be ac- 
counted for perhaps by the fact that 
the infectious material was adminis- 
tered intramuscularly. The evidence 
presented by these authors indicated 
clearly that blood obtained on the first 
day of the rash from patients with 
exanthem subitum produced pyrexia 
in susceptible recipients, six to nine 
days after inoculation, which was fol- 
lowed by temperature fall on the 
ninth to twelfth days. At the time of 
the temperature fall, a skin rash ap- 
peared which was described as charac- 
teristic of exanthem subitum. The 
blood findings reported are consistent 
with those observed in the naturally 
occurring disease. 

On the basis of these recent studies, 
it seems reasonable to conclude that 
in exanthem subitum, an infectious 
agent is present in the blood of pa- 
tients which ean be transferred to 
susceptible subjects, both human sub- 
jects and monkeys, and that this dis- 
ease entity belongs to the group of the 
virus diseases. It is interesting to 
note that primates were needed for 
conclusive demonstration of the pres- 
ence of the infectious agent. Such ob- 
servations emphasize again the strik- 
ing host-cell specificity of the measles 
group of viruses which seems to re- 
quire cells of the primate, human or 
monkey, for satisfactory growth and 
reproduction. 

Russet J. BLATTNER 
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News and Notes 





A fund is being raised to create a 
Memorial Lectureship at Birmingham Uni- 
versity in honor of Sir Leonard Parsons. 
Its purpose is to bring each year to Birming- 
ham men of distinction from all over the 
world ‘‘to speak in his School on subjects 
related to the problem so near his heart— 
the health of the child.’’ 

In view of his friends, 
and the respect in which he was held by 
pediatricians throughout the world, the Jour- 
NAL brings the appeal for contributions which 
has been made by a committee of the medical 
faculty to the attention of its readers. Con- 
tributions may be sent to Dr. J. M. Smellie, 
The Children’s Hospital, Ladywood Road, 
Edgbaston, Birmingham 16, England. 


many American 





Dr. Alan J. Hill, Jr., of the University of 
Minnesota Medical School, has been appointed 
head of the department of pediatrics at the 
University of Oregon Medical School, and 
chief of the Doernbecher Memorial Hospital 
for Children at Portland. 





Dr. Samuel M. Wishik has been appointed 
Professor of Maternal and Child Health of 
the School of Public Health, University of 
Pittsburgh. Dr. Wishik at one time was 
Chief of the Program Planning Section, U. 8S. 
Children’s Bureau, and recently has been 
Director of Child Health in the City of 
New York. 





Dr. Thomas E. Shaffer, formerly with the 
Departments of Fediatrics and Preventive 
Medicine at Ohio State University, Columbus, 
Ohio, has taken up his duties as Professor 
of Preventive Pediatrics at Temple University 
School of Medicine and Coordinator of Com- 
munity Services for St. Christopher’s Hospital 
for Children. 





Dr. Samuel L. Cresson has joined the staff 
of St. Christopher’s Hospital for Children in 
the Division of Surgery. Dr. Cresson will 
limit his practice to infants and children. 





Sir James Spence, M.D., Director of the 
Department of Paediatrics and Nuffield Pro- 
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fessor of Child Health, King’s College, New- 
castle upon Tyne, England, will deliver the 
twenieth annual series of the Benjamin Knox 
Rachford Lectureships on Thursday evening, 
Nov. 1, and Friday evening, Nov. 2, 1951, at 
8:30 P.M., in the auditorium of the Chil- 
dren’s Hospital Clinic and Research Building, 
Cincinnati, Ohio. The titles of his lectures 
are ‘‘The Experience of the Universities in 
Medical Education’’ and ‘‘The Experience of 
Paediatrics in the Universities.’’ 





The University of Minnesota announces a 
Symposium on Rheumatic Fever to be pre- 
sented Nov. 29, 30, and Dee. 1, 1951. The 
Symposium is being given with the sponsor- 
ship and financial support of the Minnesota 
Heart Association. Distinguished medical 
scientists who have accepted an invitation to 
participate include: Dr. T. Duckett Jones, 
New York City; Dr. Ann Kuttner, New York 
City; Dr. Maclyn McCarty, New York City; 
Dr. George Murphy, New York City; Dr. 
Francis Sechwentker, Baltimore, Md.; Dr. 
Chandler A. Stetsen, Cheyenne, Wyo.; Dr. 
Charles Remmelkamp, Cleveland, Ohio; and 
Dr. Lowell Rantz, San Francisco, Calif. Mem- 
bers of the faculty of the University of Min- 
nesota Medical School and the Mayo Founda- 
will All interested 
physicians, teachers, and investigators are cor- 
dially invited to attend. There will be no 
tuition nor registration fees. 


tion nlso participate. 





The Playtex Park Research Institute has 
announced four grants for pediatric research 
in addition to twelve previously made. 

$15,000 to the New York University- 
Bellevue Medical Center for studies of amino 
acid metabolism. 

$18,000 to Montefiore Hospital for studies 
on blood vessel grafts and vascular shunts in 
pediatric surgery. 

$15,000 to Cornell University Medical Col- 
lege for the study of kidney function. 

$10,000 to the College of Physicians and 
Surgeons, Columbia University, for hormonal 
control of water and electrolyte balance, con- 
tinuing a study started a year ago. 





The annual meeting of the American 
Academy for Cerebral Palsy will be held in 
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Boston at the Copley Plaza Hotel, on Friday 
16 and 17, 1951. The 
will be 


and Saturday, Nov. 
afternoon 
interested 
include: 


Friday scientifie session 


open to all physicians, and the 


program will 


**The Cerebral Palsy Problem in 1951’’ by 
Bronson Crothers, President 
‘Physiology of Motor Learning as Applied 


by Frances Hellebrandt 


‘? 


to Cerebral Palsy 
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**Studies of Gait Patterns of the Hemi- 
plegic Patient’’ by Morton Marks 

** Surgical Methods for Functional Improve- 
ment of the Hand in Spastic Paralysis’’ by 
William Cooper, M.D. 

**Diastematomyelia’’ by France Ingraham 

** Paradoxical Benefit of Cortical Ablation 
for Selected 
field. 


Hemiplegies’’ by Wilder Pen- 





Book Reviews 





Infant Feeding and Feeding Difficulties. 
Philip Evans, M.D., and Ronald Mac- 
Keith, M.D., London, England, 1951, J. 
& A. Churchill, Ltd., 249 Price 
12s 6d. 


pages. 


readable guide to in- 
fant The used by the 
English authors are similar to those in 
United States and the book 
is therefore applicable here. Though the 
practical aspects of infant feeding are em- 


This is a compact, 
feeding. methods 


vogue in the 


consideration is 
The 


authors advocate breast feeding and devote 


phasized throughout, due 


also given to physiologic mechanisms. 


considerable space to this subject. 
The book contains much that will benefit 
the specialist. It will, however, prove most 


useful for the general practitioner. 


Good Health for You and Your Family. 
Edited by E. Patricia Hagman, Ed.D., 
New York, 1951, A. 8. 
305 pages. Price $3.75. 


Barnes and Co., 


This is a volume for lay reading made 
up from pamphlets, bulletins, and statistical 
studies of The Metropolitan Life Insurance 
Co. As have been carefully writ- 
ten in nontechnical language for the pub- 
have been carefully checked for 


these 


lie, and 


their medical accuracy, they offer a su- 
perior group of articles giving information 
on diseases, health measures, and the like 
for lay reading. Gathered together they 
offer excellent material for reference, but 
as a book to be read through, the reviewer 
finds it most exhausting. Perhaps its best 
use is on the shelf to be referre ! to when 


some specific problem or topic arises. 


Annotated Bibliography of Vitamin E, 1940 
to 1950. New York, 1950, National Vita- 
min Foundation, Inc., 184 pages. Price 
$3.00. 


This is an annotated bibliography of vi- 
tamin E prepared by the Distillation Prod- 
ucts Division of the Eastman Kodak Co. 
Over 1,500 titles to articles on vitamin E 
appearing in the world literature from 1940 
to 1950 are listed with abstracts of the 
more important articles and discussions. 
Some 400 refer to medical and therapeutic 
studies. It will be of value and use to 
those working in the field of nutrition. 


Hospital Staff and Office Manual. T. M. 
Larkowski, M.D., and A. R. Rosanova, 
M.D., Great Neck, N. Y., 1951, Romaine 
Pierson Publishers, Ine., 428 pages. 


In the foreword it states: ‘‘This manual 
is a novel departure in that it is short at 
times to the point of abruptness.’’ We 
might add it is short and abrupt at times 
to the point of nonsense. It pretends to 
cover practically every field of medicine. 
As the book is being reviewed for a pedi- 
atric journal, the reviewer naturally turned 
to the section on pediatrics by Krupinski 
This we find consists of nine- 
teen pages. We quote one or two state- 
ments literally. Under the ‘‘Care of New- 
born we find the following subsection 
headed ‘‘Care of Nose.’’ ; 

‘*All babies have a relatively larger 
amount of mucus in the nose possibly due 
to irritation of lint from clothes and cov- 
ers. Wipe out gently with cotton pledgets. 
One or two x-ray treatments will relieve 


of Chicago. 


” 
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this condition, however. Any excess amount 
must call for elimination of diagnosis of 
congenital lues and nasal passage obstruc- 
tions.’’ 

The following is the complete discussion 
of Poliomyelitis. 

‘‘One must consider all of the acute in- 
fectious diseases: acute rheumatic fever, 
acute meningitides of types including tuber- 
meningitis, the myopathies of in- 
fancy such as the muscular dystrophies, 
acute encephalitic paralyses, acute myelitis, 
and more rarely acute osteomyelitis of 
spine, acute appendicitis, trichinosis and 
lead poisoning. 

‘*Syphilis, generalized gonorrheal infec- 
tions and tuberculosis may give symptoms 
simulating poliomyelitis. ’’ 

There may be some better sections in it 
than the one on pediatrics, but we decided 
to waste no more time. What possible use 
could be found for a text of this type and 
character is difficult to conceive. 


culous 


Proceedings of the Second Clinical ACTH 
Conference. Vol. I—Research. Vol. II— 
Therapeutics. Edited by John R. Mote, 
M.D., Philadelphia, 1951, The Blakiston 
Co.; Vol. I, 531 pages; Vol. IT, 716 pages. 
Price $8.50 per volume. 

Symposium on Steroids in Experimental and 
Clinical Practice. Edited by Abraham 
White, M.D., Philadelphia, 1951, The 
Blakiston Co., 415 pages. Price $7.50. 


The Proceedings of the Second Clinical 
ACTH Conference held in Chicago in De- 
cember, 1950, are presented in two volumes 
edited by Dr. John R. Mote: Vol. I, Re- 


search; Vol. II, Therapeutics. The di- 
vision is not sharp and the two volumes 
overlap. The first volume contains forty- 
nine papers with the discussions and deals 
primarily with research at the fundamental 
levels. Included are such topics as those re- 
lating to adrenal cortical physiology, steroid 
secretion, and the effects of ACTH on the 
kidney, metabolism, and hemopoietic sys- 
tem, and the questions of inflammation, in- 
fection, and immunity. The second vol- 
ume on Therapeutics is naturally of greater 
interest to the practitioner. It contains 
fifty-three papers with discussions and is 
an excellent coverage of the use of ACTH 
and cortisone in clinical medicine up to 
the beginning of the present year. It has 
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been used with a varying degree of suc- 
Among those dis- 
nephrotic 


cess in many conditions. 
are arthritis, the 
drome, the anemias, ulcerative colitis, ma- 


cussed syn- 
lignant disease, burns, tuberculosis, typhoid 
fever, and black 
would seem as if it had been given a trial 
in almost every disease that ails mankind. 
Its use in the treatment of rheumatic 
fever is perhaps of most interest to pedi- 
atricians, and the two papers by Wilson 
and Helper of New York (Cornell Clinic) 
and Dorfman and his associates of Chicago 
(University of Chicago) together with nine 
discussions give an excellent picture of the 
present status of its value. Wilson re- 
ported dramatic response to ACTH in rheu- 
when the treatment 
started within three to ten days of the onset. 
While some of the discussants reported a 


widow spider bite. It 


matie carditis was 


similar experience, others failed to observe 
this dramatic response in the acute stage 
and reported fatalities. There was consid- 
erable variation in the dosage and length 
of administration. In chronic rheumatic 
patients the results obtained from ACTH 
and cortisone are not so striking and re- 
activation frequently occurs following with- 
drawal of the drug. The variations in the 
type of patient, the duration of the disease, 
the degree of involvement, and the amount 
of ACTH given make comparisons of re- 
sults difficult. Many tables and charts are 
included which need individual study. Vol- 
ume II gives an excellent report on the 
present status of therapy with ACTH and 
cortisone. Because of the great interest in 
the subject, the Proceedings of the Second 
Conference is an important contribution to 
medical literature. 

The twenty-four papers together with 
the discussion, presented at the First Con- 
ference on Steroids held at Cuernavaca, 
Mexico, in January, 1951, have been col- 
lected in a volume edited by Dr. Abraham 
White of Los Angeles. The symposium was 
organized to discuss the 11-desoxy steroids 
as a class and provide for a free exchange 
of information among the scientists who 
have been pioneering on the chemical and 
physiological problems of the steroids, and 
those who have been interested in their 
clinical application. About sixty from 
Canada, the United States, and Mexico par- 
ticipated. Dr. Hans Selye of Montreal 
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opened the discussion with a paper on the 
physiology and pharmacology of the ster- 
oids. Much of the clinical discussion centered 
on the use of pregnenolone in arthritis, in 
which the reports have been quite conflicting. 
A few the use of ster- 
oids in malignant disease. The number of 
1l-desoxy steroids is in the hundreds, and 


papers discussed 


their isolation, synthetization, and possible 
clinical uses opens up a field of tremendous 
possibilities. From the standpoint of clin- 
ical medicine it is at present a field of re- 
and Those 
interested in present-day studies and work 
which may greatly influence the character 
the will find the 
symposium of great interest. Future yearly 
conferences are planned and undoubtedly by 
another year far greater advances will have 


search investigation. who are 


of medicine in future 


been made. 


Handbook of Nutrition. 
pared under the auspices of the Council 
on Foods and Nutrition of the American 
Medical Association. Second edition. 
Philadelphia, 1951, The Blakiston Co., 

Price $4.50. 


A symposium pre- 


717 pages. 


the articles on 
nutrition arranged for by the Council on 
Foods Nutrition ap- 


pearing in the J. A. M. A. The first edition 


This is a collection of 


and which have been 


came out eight years ago and the present 


series brings the discussions in line with the 
years. In 


many advances made in recent 
the the 
are discussed, as the proteins, fats, different 
Part II the 
considered, in- 
Dr. P. C. 
Jeans contributes an excellent chapter on 
‘*Feeding of Healthy Infants and Chil- 
this section. Part ITI, ‘‘ Nutri- 
tional Deficiencies,’’ contains a chapter on 
‘*Fluid Therapy’’ by Dan C. Darrow and 
Edward L. Pratt, and discussions of the 
vitamin deficiency diseases by John B. 
Youmans. In Part IV, foods and their 
nutritional qualities are discussed. 


first section individual nutrients 


mineral and vitamins. In 
‘*Nutritional Needs’ 
cluding geriatrics and in illness. 


are 


dren’’ in 


In all there are twenty-eight chapters by 
men who are outstanding in the fields un- 
der discussion, The text represents an au- 
thoritative discussion 
tritional problems. The collection and re- 
printing in this one volume is a distinct 
it makes the material available 


of nutrition and nu 


service as 
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without having to search through the large 
volumes of the J. A. M. A. 


Celiac Disease. Sidney V. Haas, M.D., and 
Merrill P. Haas, M.D., Philadelphia, 
1951, J. B. Lippincott Company. Price 
$5.00. 


This monograph serves a useful purpose 
in bringing together a very extensive lit- 
erature on celiac disease. The numerous 
theories of etiology are discussed and sup- 
plemented by one of the authors, for which, 
however, no supportive data are adduced. 

It has seemed to the reviewer that when 
such excellent clinicians as Czerny, Klein- 
schmidt, Cheadle (the neuropathic basis), 
Bloch (the allergic basis), and Holt (chronic 
lymphoid infection) could be impressed 
with such seemingly diverse causes for a 
single condition, it would ultimately be 
shown that each was correct in part. Nor- 
mal motility and absorption from the gas- 
trointestinal tract are inseparable from all 
of these factors as well as from a normally 
functioning endocrine system. A similar 
conclusion can be drawn from the review 
of the large number of papers on recur- 


rent vomiting, for which the reviewer was 
once able to demonstrate bases as widely 
divergent as infection, emotion, and ocular 
A. JOHNSTON 


muscle imbalance. J. 


A Guide to Children’s Dosages. A. M. 
Earle, M.D., Little Rock, 1951, University 
of Arkansas School of Medicine. 


This is a small pocket-sized guide of the 
dosage of drugs for children—not a guide to 
therapy. It was compiled for the Junior 
and Senior classes in the medical school. 
Practically all of the older and newer drugs 
are listed alphabetically. For nearly all 
an authority for the dosage is given, such 
as the chapter on dosage in Nelson’s fifth 
edition by Poncher and Unna, Wilkins’ 
text on Endocrinology, and numerous ref- 
erences to recent journal literature in 1949, 
1950, and 1951. With the multiplicity of 
new antibiotics, hormones, ete., being intro- 
duced yearly, it is impossible for any phy- 
sician to keep the proper dosage of each in 
mind. This little dosage book, which was 
prepared for medical students, will be 
found very useful by the practitioner. The 
eighty pages are bound in loose-leaf form 
so changes may easily be made and new 
drugs added. 





Editor’s Column 





THUMB-SUCKING 
HUMB-SUCKING has been a 
cause of concern and annoyance 

to parents for many years, and wil 
undoubtedly continue to be so for 
many more to come. From a medical 
standpoint it interests the pediatri- 
cian, the psychologist and psychia- 
trist, and the dentist. On the surface 
their attitudes and viewpoints seem- 
ingly are often in conflict. Much of 
this conflict can be resolved, however, 
if careful consideration is given to 
just what each is talking about. Be- 
cause the subject is so frequently 
brought up by anxious parents, the 
JOURNAL has from time to time pre- 
sented discussions of various aspects 
of thumb-sucking. 

As one looks back twenty to thirty 
years ago, a decided change has taken 
place in our ideas as to its importance 
management. Bakwin,' in a 

but comprehensive article in 
1948, presented the present-day pedi- 
atric thought and attitude. In in- 
faney thumb-sucking is a normal ac- 
tivity that requires no interference. 
It usually disappears during the sec- 
ond year when the infant acquires 
new ways of obtaining pleasure and 
satisfaction. Kaplan,? last year, dis- 
eussed the _ psychiatrist’s attitude 
toward thumb-sucking. He views its 
active practice after the time when 
disappearance is usual as a symptom 
of an emotional disturbance, for which 
the therapeutic approach is based on 
etiology. If we leave aside the rather 
academic ideas of some psychiatrists 
as to its being an expression of sexual 


and 
short 
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gratification, the pediatrician and 
psychiatrist are not far apart. Both 
regard it up to 2 years as a normal 
habit to be left alone, and its active 
practice beyond that age as an indica- 
tion of some maladjustment in the 
child’s life. 

It is when we turn to the dental as- 
pects that we find decided differences 
of opinion. Many articles have ap- 
peared in the dental and orthodontic 
journals on the effect of thumb-suck- 
ing on the development of the jaws 
and teeth, and on its significance as 
an etiological factor in malocclusion. 

Mack® states that if thumb-sucking 
has not been corrected by the time the 
child is 3% years old it should be 
determined if the habit is ‘‘meaning- 
ful’’ or ‘‘empty,’’ that is, whether or 
not it stems from psychologic malad- 
justment. If it is an ‘‘empty”’ habit, 
it should be corrected by a dentist; if 
further psychologic needs are evident, 
the child is a psychiatric problem. It 
is important to consider Mack’s defi- 
nition of thumb-sucking, as he seem- 
ingly eliminates the necessity of den- 
tal care for most children who suck 
their thumbs after the usual time of 
its disappearance. ‘‘Thumb-sucking, 
as discussed here, . . . . does not refer 
to the gentle insertion of the thumb 
part way into the mouth coupled with 
an occasional mild sucking pressure. 
Rather it implies an insertion many 
times every day of the whole thumb or 
fingers deep into the oral cavity.’’ 
If this is what the dental group mean 
when they tell parents that thumb- 
sucking leads to dental deformities, 
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it certainly is a rare cause when 
thumb-sucking as a whole is consid- 
ered. It is unfortunate that a refer- 
ence was Mack’s artie!e in 
one of the weekly news magazines a 
reading the 


made to 


few weeks as on 


article in its entirety we feel the item 


‘ 4 
ago, 


gives an erroneous idea of his views 
on thumb-sucking and the necessity 
of dental treatment to prevent dental 
deformities. 

In this issue (page 424) we publish 
Sillman® which repre- 
sents the viewpoint of the dental 
group who feel that the persistence 
of thumb-sucking after the period 
when it is a normal habit is not a par- 
ticularly important factor in produe- 
He bases his econ- 


an article by 


ing malocelusion. 
clusions on serial records of casts from 
impressions of the upper and lower 
jaws made at frequent intervals from 
birth to 14 years of age. Sillman’s 
observations on thumb-sucking are 
part of a comprehensive study of the 
growth and development of the oral 
structures from birth to maturity. 
His group consists of sixty children, 
twenty of whom were thumb-suckers. 
In many of his subjects, studies were 
also made of the parents and siblings. 

It is Sillman’s view that failure to 
consider all the factors involved in 
dentition has led to undue emphasis 
on thumb-sucking. Without ignoring 
the influence of the habit on the den- 
tition, it is his view that heredity is 
the principal factor governing de- 
velopment of the oral structures. The 
use of restraints is not only ineffec- 
tive; it ignores basic problems when 
present, and intensifies the sucking 
habit thereby increasing whatever ef- 
fect the habit may have on the oral 
structures. 
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The point is that the pediatricians, 
psychiatrists, and our dental col- 
leagues are not so far apart in their 
conception of the importance and 
management of thumb-sucking. 
Seemingly all three agree that it is a 
normal habit in the first two years of 
life and should not he interfered 
with. Its persistence during the third 
and fourth years may be indicative 
of an underlying emotional maladjust- 
ment of which the thumb-sucking is 
a symptom. Whether the cases as de- 
fined by Mack persisting after three 
and one-half years will or will not 
lead to oral deformities we will leave 
to our dental friends to quarrel over. 
What is most important is that in dis- 
cussing thumb-sucking with anxious 
parents all three should be in agree- 
ment in presenting the story as out- 
lined above. Then everyone, pedi- 
atrician, psychiatrist, dentist, child, 
and parents, can live happily and 
without worry or conflict. 


REFERENCES 


. Bakwin, H.: J. PeEprat. 32: 99, 1948. 
2. Kaplan, M.: J. Peprat. 37: 555, 1950. 
3. Mack, E. S.: J. Am. Dent. A. 43: 33, 

1951. 

. Time, July 9, 1951, p. 34. 

Sillman, J. H.: J. PeprAt. 39: 424, 1951. 


THE CHILD WITH A SQUINT 


ge of the most pathetic tragedies 

of childhood is the child with an 
He becomes the object 
of jeers and taunts by his playmates 
who are too young to realize or under- 
stand the harm they cause to the per- 
sonality development of the unfortu- 


obvious squint. 


nate individual. Frequently the condi- 
tion is neglected in infancy and early 
childhood on the theory that the child 
will ‘‘outgrow the squint.’’ This rare- 
ly happens, and early neglect may lead 
to a severe visual defect. 





EDITOR’S 


The pediatrician is usually the first 
to note a squinting eye in an infant or 
child, or the one whose attention is 
-alled to the condition by the parent. 
Treatment is a highly technical matter 
that requires the judgment and skill of 
the ophthalmologist. It is the pedia- 
trician’s responsibility, however, that 
the seriousness of the condition is im- 
pressed on the parents, and the impor- 
immediate referral to the 
ophthalmologist as the treatment may 
have to last over a period of many 
months or even years. It is essential, 
therefore, that the pediatrician have a 
general knowledge of the various types 
of strabismus and their treatment so 
that he can adequately explain the 
situation to the parents. An uncor- 
rected squint will not only affect the 
vision, but it may lead to emotional 
changes in the child which may serious- 
ly affect his happiness and his relation- 
ships with others. 


tance of 


Strabismus may be classified into 
five different types or groups. The first 
group is usually noted immediately 
after birth and is of a convergent type 
due to paresis or paralysis of the 
external recti. If it is bilateral, the 
child uses both eyes, the left in look- 
ing to the right and the right in look- 
ing to the left, and thus maintains 
visual acuity. If it is unilateral, the 
infant starts to fix with one eye con- 
stantly. In this situation the use of 
the squinting eye must be foreed by 
covering the good eye, or by the use 
of atropine. Permanent correction is 
surgical. 


A second group is the accommodation 
type of squint that usually begins to 


manifest itself near the end of the 

second year when the child begins play 
. ‘ . 

activities that require accommodation 
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for near vision. If one eye has a higher 
degree of hyperopia than the other, or 
a greater amount of astigmatism, the 
use of this eye may require so much 
effort that the 
child unconsciously suppresses its use 
and fusion is broken. Treatment con- 
of refraction and the use of 
glasses. If the correction of the refraec- 
tive error does not correct the squint 
and produce parallelism, orthoptie ex- 
ercises and training are added. If am- 
blyopia has already developed, ocelu- 
sion of the good eye may be necessary 
after refraction, but this is rarely of 
benefit after the child is 6 years old. 
Hence early recognition and treatment 
are important. 


more accommodative 


sists 


A third group combines the two, 
paresis associated with an accommoda- 
tive element. Probably the largest 
number of squints fall in this group. 
The amount of each element may vary, 
with the paretic element dominating 
in one child, and the accommodative in 
another. Treatment requires refrac- 
tion, occlusion or atropinization, orthop- 
tie training, and surgery, with the im- 
portance of each varying from ease to 
case. 

In a fourth group are placed the 
eases of divergent strabismus. These, 
as a rule, are difficult to treat and 
orthoptic training gives little aid. Sur- 
gical treatment is usually necessary to 
obtain parallelism. 


The fifth group consists of the ver- 
tical imbalances. These are usually 
combined with some degree of lateral 
squint, and surgical correction is usual- 
ly required of both the lateral and 
vertical muscles if good functional re- 
sults are to be obtained. 

Thus squint is a complicated picture, 
and each case requires careful analy- 





518 THE 
sis to determine the best treatment to 


be followed. The pediatrician can be 


of great help by urging immediate 
study and treatment when a squint is 
recognized or suspected. Even if he 
has no active part in the treatment of 
the condition, he has the responsibility 


of helping parents realize that an un- 


JOURNAL 


OF PEDIATRICS 

corrected squint results in a loss of 
visual acuity in the squinting eye, and 
leads to unfortunate personality devel- 


opments in the child, which may be the 


cause of unhappiness and maladjust- 
ment throughout life. 


RoLanp H. Myers 





